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HONOURABLE 


THE 


COMMISSIONERS 
o F HIS MAJESTY's 


REVENUE OF EXCISE 
Within the Kingdom of ExoTLAxp, &c. 


HonovRABLE Sis, 
Should undoubtedly have reaſon to accuſe 
myſelf of great arrogance, in dedicating this 
ſmall performance to your honours, were I not 
| perfectly ſatisfied in my mind, that what is con- 
tained in the enſuing pages, if properly and 
impartially attended to, will enable the prac- 
titioner in caſk-gauging to proceed with far 
more certainty than any general method yet 

known. 

And ſince your honours, for the juſt and 
better ſecurity of the revenue, have been pleaſed 
to approve, and authorize the practice, of an 
univerſal method of gauging oval utenſils which 
I publiſhed ſome time ago; I was therefore en- 
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DEDICATION, 
couraged to hope that an inſtrument commodi- 
ouſly adapted for obtaining the contents of lying 
caſks, by the ſame indubitable principle, would 
likewiſe be found of great ſervice in juſtly aſ- 
certaining his MAS v' REVENUE, and, con- 


ſequently, not fail of meeting with * honours 
approbation. 


Should I be ſo happy as to obtain that, inex- 
preſſible Anand would redound * 


Honourable Sirs, 
Your honours moſt obedient, 


And dutiful ſervant, 


THOMAS Moss. 
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RT the time when I firſt conſidered of the preſent 
practice and uncertainty of taking the internal 
lengths of lying caſks, I conceived it neceſſa 
to calculate a table fimilar to that in the fol. 
lowing pages; and, in conſequence. of theſe 
ideas, I was induced to hope that the publiſh= 
ing ſuch an extenſive table would not be 
15 wholly unacceptable to thoſe employed in this branch of 
4 gauging. fer con 
F Having reſolved with myſelf with reſpect to the form of a 
table, and made ſome progreſs in the calculation thereof, I was 
then naturally led to think of applying it to ſome /cientific and 
general method of determining the contents of lying caſks ; and 
accordingly I have, from an infallible principle well known 
5 to mathematicians, uſed my utmoſt endeavours to accommodate 
\ the practitioner with ſuch a method: From which principle no 
a method or device, that I have yet ſeen, was ever before ren- 
| dered ſufficiently accurate or practicable, How far my endeayours 
may prove ſucceſsful, time and experience will beſt determine, 
It is not my intention to depreciate the works of former 
writers on the ſubject of caſk-gauging ; nor, at this time, to 
meddle with the methods, however abſurd, that are now prac- 
tiſed by ſome others; my attention and abilities have been ex- 
erted in endeavouring to avoid error and cenſure myſelf; But 
theſe, it is well known, are impoſſible to be avoided ! | 
Nay, even /ome have already expreſſed the greateſt contempt 
of the inſtrument herein deſcribed, before they have either ſeen 
the conſtruction of it, or are acquainted with one tittle of its 
s principles: But ſuch haſty and premature cenſure, it is pre- 
1 ſumed, will prove rather an impeachment on their own judg- 
SZ ment and candour than on his whom they have endeavoured to 
injure by ſuch diſingenuous and invidious expreſſions. | 


And 
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And though I muſt expect that the method which I have 
here given (the fundamental principle whereof came from the 
pen of the immortal NewTon) will be moſt unreaſonably and 
unmerctfully decried, by /me practitioners, who, for want of 
inclination or difcernment, inconſiderately deſpiſe all ſcjence, 
make expedition their only object, and are no ways concerned 
or ſolicitous about the truth of the principles upon which their 
computarions are founded; yet, I have the ſatisfaQion to think, 
on the other hand, that what is here laid down will meet with 
the approbation of every candid, inquifitive, and intelligent, rea- 
der ; becauſeit is well known that ſuch readers are never pre- 
poſſeſſed in favour of methods, however conciſe and eaſy in their 


operations, that have no foundation in ſcience, and which, 


like many eæpeditious rules and methods, are formed merely from 


hypotheſes. 


If, indeed, expedition were only to be regarded in taking the 
dimenſions, and computing the contents, of veſſels ; then, in 
that caſe, the ordinary practice, of computing the areas of oval 
utenſils as ellipſes, would, for the ſake of conciſeneſs, certainly 
claim the preference of the general method of equidiſtant per- 
pendicular ordinates: But this laſt (as it is now given in my 
treatiſe of gauging in one ca/y general rule) has been repeatedly 
proved to be of very great importance to the revenue; inſo- 


much, that the honourable the Commiſſioners have been pleaſed 
to iſſue out a gue and yery judicious order throughout the 


kingdom for 
TT wt. on +, 

As an evident proof of the ſuperiority of this method, I can 
produce a real caſe, ſypported by inconteſtable authority, 
wherein it plainly appears, that, if the common method had been 
taken, or the vellel gauged as an elliptical one, the revenue 
would, by ſuch a procedure, have actually loſt ;th part nearly: 
or the duty of 384 gallons in 7889. | : 


* 


Now, ſeeing the aforeſaid method of equidiſtant ordinates 


method to be practiſed in the gauging of oval. 


is clearly proved, and univerſally acknowledged, to be of ſuch 
general utility in computing the areas of oval utenfils, I ap- 
Prehend, therefore, that no reaſon can poſſibly be aſſigned why 
the very ſame unerring principle ſhould not likewiſe be applied to 
the buſineſs of caſk-guaging, and found therein to be equally 
Jaft and advantageous to the revenue; eſpecially if it be con- 
fidered, that the duty of a gallon in the latter caſe, in moſt in- 
ſtances, is very conſiderable to that in the former. | 
It may, indeed, be urged with the greateſt propriety, that 
there is no arriving at a mathematical exadne/s in determining 
the contents of caſks, by any method of computation whatever; 
not only on account of the impoſlibility of taking their true 
dimenſions, but alſo by reaſon of their internal irregularities : 
| | But, 
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But, notwithſtanding we cannot obtain ſuch a degree of ac- 
curacy, or the dimenſions of a caſk fridhy true, yet, in com- 
puting its content from the dimenſions taken, we ought cer- 
tainly to make choice of a method the moſt exact and general 
that can be contrived' or invented: And ſuch method of com- 
putation will, I preſume, be found in the enſuing pages; de- 
rived from a principle the moſt accurate and comprehenſive that 
ever was, or, perhaps, ever can be diſcovered. e 
The inſtrument, herein deſcribed, is the very firſt that has 
been conſtructed for obtaining internally, by inſpection, a di- 
ameter in the middle between the bung and head of any lying 
caſk : 1 hope, however, it will not be looked upon as a matter 
of mere ſpeculation; ſince it muſt undoubtedly appear to every 
perſon not blinded by prejudice, or bigotted to an arbitrary 
and prevailing cuſtom of gauging, that the method of applying 
the ſaid inſtrument is not only practicable, but extremely eaſy z 
and with gun to the principles, upon which its conſtruction 
and the method of computation are founded, I may, without 
the imputation of vanity, I hope, venture to pronounce that 


they will be found to be incontrovertibly true. For a confirm- 


ation whereof, I ſubmit to the judgment and determination of 
any unprejudiced and difinteręſted perſon, who will carefully 
gauge any lying caſk, let its form and curvature be what they 


will, by the inſtrument and inftruftions here laid down, and 


afterwards take the trouble to aſcertain the eontent of that caſ 
by a known faudard meaſure. :.. og ieogd ann. lnhs 

Before ſuch an experiment be made, or ſome defect 
proved in the principles here given, it would moſt certainly 
argue the higheſt degree of partiality or maltwolence in any one 


to contemn and depreciate the inflrument, or raiſe mere "ring 


objections to its utility; only becauſe the application of it is 
attended, perhaps at „rf, with a little more trouble than 
that method, which, for the ſake of expedition and diſpatch; is 
now generally practiſed in the gauging of lying-eaſks. 

The following extenſive table, it is eaſy to be obſerved, will 
not only be found extremely uſeful in obtaining the inter- 
nal lengths of lying caſks, but alſo in moſt 'of the other 
branches of practical mathematics, where a numerical operation 
of that univerſal propoſition of Euclid, 47. 1. is required. For, 
in any right-angled triangle, if the hypothenuſe be denoted by 
any number, expreſſing the diagonal of a caſk, at the top of the 
table, and one of the legs of that triangle be denoted by a 
number expreſſing half the ſum of the bung and head diame- 
ters ; then the other leg (repreſenting the ſemi-length) will be 
obtained by taking af the correſponding number (or length) 
in the table. And the reſult of an operation, by this table, 
will, in a great many inſtances, Le exact, or elſe true to 
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the ſecond decimal; and will ſeldom be deficient more than 
 43:ths'of an unit, and never ſo much as ;5;ths, or 2th ; which, 
in actual menſuration, is too inconſiderable to be regarded. 


It may not be amiſs to mention here a circumſtance that was 
inadvertently omitted in the note, p. 18, with reſpect to the 


different tenſion of the plumb-line; which is, that if the 


plummet be ſuſpended by a ſmall braſs wire or chain, inſtead of 


a ſtring, the different tenſion ſpecified in that note will then be 
avoided. However, if the ſaid zore be duly attended to, and the 


inſtrument properly tried and adjuſted thereby, no error can 
poſſibly ariſe by the plummet's being ſuſpended to a line, or 
ſtring, inſtead of a wire. | 3 

I ſhall only further add, that the enſuing pages are ſubmitted 
to the criticiſm of the judicious reader; and J truſt that ſuch 
little overſights as have eſcaped my notice will be candidly 
excuſed and correctet. | | 
_ Bromley, Middleſex, | \ 

Nov. 8, 1776. | | 
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| ADVERTISEMENT. 

\HE author of this ſmall treatiſe embraces the preſent op- 
portunity ofacquainting his mathematical readers, that he 
intends to publiſh, in 4 numbers, price 1s. 6d. each, a great variety 
of geometrical problems, with their conſtructions, by a geome- 
trical analyſis ſomewhat fimilar to the method of the antients. 

This work will contain a great number of new problems and 
conſtructions, and likewiſe the demonſtrations of many new 
properties of triangles and other figures, not to be found in any 


author. And moreover, by way of notes, will be frequently 


interſperſed the algebraical ſolutions of ſeveral problems; 


particularly ſuch as ſhew when the azalyſis of GroOMETRY or 


that of ALGEBRA has the moſt remarkable advantage in point 
of perſpicuity, evidence, and ſimplicity. | i 
'The work will be put to preſs as ſoon as the number of copies 


engaged for amounts to two hundred, Such mathematical 


gentlemen, or others, as are diſpoſed to promote this under- 


taking, are requeſted to ſignify the ſame by a few lines, po 


paid, directed to T. Moss, as above; or by any other more 
convenient method. | e 


„ No money will be required till the delivery of the firſt 


m4 


„ ERRATA. 
Page 17, line 7, for diameter, read diameters. 
68, line 7, for 42.2, read 52.2. 
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Taking internally the Diameters of lying 
Caſks, in the Middle between the 
Bung and Head, 


WEE HKHERE is no method, that I know of, 
yet diſcovered for approximating the 
T N quadrature (or area) of any propoſed 
. J curvilineal ſpace whoſe form or figure 
* er Rc 


is unknown, ſo eaſy, ſo comprehen- 
| ſive, and fo univerſally adapted to 
practical uſes, as that which is by means of equidiſtant 
right-lines drawn perpendicular to ſome other right- 
line in ſuch ſpace or figure: For, if we ſuppoſe 


2 


three equidiſtant right - lines to be drawn perpendicu- 


lar from another line, and a parabolic curve, whoſe 

axis is alſo parallel to the ſaid three equidiſtant right- 

lines, to paſs through the other extremes thereof; it 
3 15 
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is then demonſtrable, from the moſt indubitable prin- 
ciples, that the area of that ſpace, comprehended by 


three right - lines and the parabolic curve, will be ac- 


curately determined by means only of the three per- 
pendicular lines and their common diſtance aſunder, 
or the diſtance of their extremes: And, ſince a pa- 
rabolic curve has an infinite variation of curvature, 
we may therefore juſtly conceive, that ſome part of it 
will coincide, very nearly, with any other curve, for 
a ſmall diſtance, that may be ſuppoſed to paſs through 
thoſe three points. 

By uſing equidiſtant ſections perpendicular to the 


axis, inſtead of lines parallel to it, the ſame method 


alſo extends to the approximating the cubature (or 
ſolid content) of any propoſed body: For the con- 
vex ſuperſicies of the fruſtum of a parabolic conoid, 
Sc.“ may alſo, for a ſmall diſtance, be juſtly con- 


ceived (for the above reaſon) to be very nearly coin- 


cident with any other fruſtum whoſe convex ſuper- 


ficies paſſes through the ſame three equidiſtant and 


parallel ſections. It, therefore, evidently follows 
(and was firſt of all very judiciouſly obſerved, by a 
mathematician of the firſt rank) that no rule. ever 
yet laid down for determining the contents of caſks, 
is built upon ſuch a general and certain foundation 
as that which is derived from the method of equidiſ- 
tant ordinates or ſections: For, by this gene- 
ral method, it is well known, that, notwithſtand- 
ing no regard need be taken of the form and curva- 
. Jure 


_— * oh * _ 


* It is demonſtrable (ſee the i ingenious Mr, Hutton's Menſuration) that the 
cubature of the fruſtum of any ſolid, generated by the rotation of any conic ſec- 
tion about its axis, is always accurately expreſſed by means only of three equi- 
diſtant parallel ſections and their common diſtance aſunder, or the diſtance of 
the extremes. This may likewiſe be proved by another method. 

FT. Mr. Robert Shirtcliffe, in the year 1740, publiſhed an excellent treatiſe of 
gauging ; wherein he has introduced the method of meaſuring curve-lined planes 
ond ſolids by approximation, invented by Sir Iſaac Newton, 
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ture Þ of the caſk, we ſhall nevertheleſs be always 
certain, either of obtaining its content ſtr:ly true, or elſe | 
to ah amazing degree of exactneſs; and this laſt too, , 
in many caſes, when every other rule would be found | 
ineffectual, and produce a conſiderable error, either 
in exceſs or defect. OW 
The method which I here propoſe requires a dia- 
meter of the caſk to be taken exactly in the middle 
between the bung and head; which middle-diameter 
may be obtained, with great eaſe and accuracy, by 
means of a new diagonal inſtrument, the conſtruction 
6 anc application whereof I ſhall now proceed to lay 
| own. 
| 1 This inſtrument conſiſts of two ſtraight pieces of 
box, one of them about 1 1 inches and the other about 
49 inches long: Theſe pieces are contrived to join, 
by means of a ſocket in one of them, ſo as to become 
one uniform rod, 60 inches in length, about ths 
of an inch broad, and about £ths thick. 1 
On one of the two broadeſt ſidts are two lines of 
inches, decimally divided; theſe lines are ſo placed as 
to be the moſt commodious for taking the diagonal, 
each way, on the ſame ſide of the caſk, in order to 
determine its middle, and conſequently its true dia- 
gonal: The oppoſite ſide is likewiſe inched and 
tenthed to 50 inches: This line may alſo ſerve, upon 
1 is occaſion, 
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1 7 * I have been told, that ſome practical caſk-gaugers pretend to determine the 
'C | variety of any caſk by only viewing it: But by what method this can be effected, 
with the leaſt degree of certainty, will for ever remain a myſtery to me, and to 
every one, I believe, who has any idea of the nature and infinite properties of 
curve lines, | | | 

It is indeed demonſtrable, that, by means of the diſtance un (ſee, fig. 
2.) we can determine to which of the conic ſections the curve of the caik 
approaches; but, without that diftance, I dare venture to pronounce that it is 
utterly impoſſible to determine, merely by wiewing'a caſt, whether it is the 
middle fruſtum of a ſpheroid, parabolic ſpindle, Se. or whether the curve of the 
caſk is that of any of the conic ſections; becauſe, it is manifeſt, that avaſt num- 

, ber of different curves may be deſcribed through the ſame three points, D, O, E. 

EF VT (See the aforclaid fig.) | | 


C 
occaſion, for taking the diagonal, &c, but the uſe o 
it, at leaſt from 14 to 23 inches, is very conſidera- 
ble. A ſlit is made quite through the middle of the 


rod, from 13.7 to 23 inches; and round the rod is a 
_ braſs, exactly fitted to ſlide thereon, which may be 


ſtopped at any required point, between 14 and 23 
inches, by means of a ſmall ſcrew on the ſide. This 
circumſcribing ſliding-braſs is to be always fixed at 
ſuch a diviſion on the inſtrument as denotes the 
middle of the diagonal of the caſk which you may 
be about to gauge: 1. e. if the diagonal of a caſk 


was 37.8 inches, the edge of the aforeſaid braſs muſt 
then be.fixed at 18.9. 


On the top of the aforeſaid braſs is fixed another 


narrow piece, projecting along the ſlit of the inſtru- 


ment: This piece of braſs, at about ths of an inch 
from the edge of the circumſcribing ſliding- braſs, is 


made to return with an angle of about 45 degrees ; 


ſo that a ſmall hole, near the end of it, may be exact- 


ly in the center (or rather the axis) of the rod, and al- 


ſo in the ſame plane with the lower edges of the cir- 
cumſcribing ſliding-braſs. Through this ſmall hole 
runs a plumb- line, which is connected to a braſs ſlide, 
about 3 inches long, at the top of the rod. 

By means of this angular piece of braſs, as above 
deſcribed, the end of the plummet, by being made 
ſufficiently tapering, may always be drawn up to the 


axis of the rod, as well as to the middle of the dia- 


gonal; and the diſtance from the aforeſaid hole to 
the bottom of the plummet (which bottom muſt like- 
wiſe be made very tapering, on account of the in- 


clination which the bottom-ſtaff has to the horizon) 


will be equal to the length of the plummet in ever 
direction of the inſtrument; which diſtance aa? 


therefore be meaſured, and marked, for the firſt di- 


viſion, at (or very near) the top of the rod, oppolite 
n_ | the 
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the uppermoſt end of the ſaid little braſs ſlide; and 
then a line of inches, Sc. is continued from that firſt 
diviſion to 25 inches. This line of inches ſhews, by 
inſpection, by means of the braſs ſlide, the exa## 
length of the plumb- line ar, (ſee fig. 2.) or the diſ- 
ſtance (ina direction perpendicular to the horizon) from 
the middle of the diagonal to the ſide of the caſk. 

On one of the narroweſt ſides is graduated a line 
of 25 inches, and alſo, upon the ſame ſide, a line of 


half-inches; both of theſe lines are decimally di- 


vided : And, in a groove between them, there is a 


ſlide of 16 half-inches, which is alſo decimally divi- 


ded. Theſe three lines ſhew, by means of the afore- 
ſaid plumb-line and half the difference of the bung 
and head diameters, the true diameter (ur) in the 
middle between thoſe diameters. * (See fp. 2.) 
Note. The inſtrument being about -*;ths of an inch 
broad, it will therefore be neceſſary to have the low- 


er end ſloped off on each ſide, ſo as to reduce it to 


about Fzths broad at the extremity. 


This is a general inſtrument for obtaining inter- 


nally, by inſpection, a diameter in the middle be- 


tween the bung and head of every lying caſk, whoſe 


diagonal is not leſs than 28 nor greater than 46 
inches: And, by the very ſame method, an inſtru— 


ment may be adapted for taking the middle-diameter 
of any caſk, whoſe diagonal may happen from any 
aſſigned number leſs than 28 to any other greater 

| 8 e 
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* If, at the extremes of a right-line AB, tauo perpendiculars, AC, BD, be 
erefed, and the other extremes thereof be joined by a right-line, or curve of any 
kind; Then, if a ſolid be conceived to be generated by the rotation of the ſpace ABDC, 
about AB as an axis, and DE (FC) be ſuppoſed to repreſent the diagonal of the ſolid 
CDFE ſo generated, I ſay, that the perpendicular diftance from the middle of that 
diagonal to the axis of the ſolid wwill be always equal to half the difference of the ſemi- 


diameters, or perfendiculars, AC and BD: i, e. du ($0) = === 


Dr 


nee 
e 


4 


3 ä 

than 46 inches; i. e. by only making the lit through 
the inſtrument, where the ſliding- braſs is to be applied, 
from about £;ths leſs than that inch expreſſing half 
the leſs diagonal to that inch denoting half the greater. 


DEgEMoNSTRATION, | | 
Through the point 4 draw IH parallel to the axis AB, Then it is manifeſt 
(becauſe the triangles DHd and EId D 
are ſimilar and equal ir. every re- - = 
ſpect) that EI (DH) — EA (AC) — 
=—=AI—=dv=BH, whence BH (dv) C % 
-FDH—AC D 2 dv, or BD—AC 8 X 


BD —AC 44 55 | 
„ N % * 8 
WY = 
1 D : — | 
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=2dv; therefore du 


= 
: 
= 


Hence the diſtance dv 1s evident- . An 
ly equal to æth of the difference : 44 N 
af the diameters DF, CE of the ſo- M | 
lid CDFE, ſuppoſed to be generated , 
by the rotation of the ſpace ABDC ä * 
about AB as an axis. And hence 8 SW. *, 
the reaſon is manifeſt for diminiſh- E ä 


ing the plumb-line by half the dif- 


ference of the bung and head diame- 
ters, graduated on the ſlide upon a half- inch - ſcale, in order to determine the ſemi- 
diameter of the caſk, in the middle between the bung and head; and alſo its di- 
ameter there, by means of the half-inch-ſcale on the other ſide of the ſlide, 
| | SCHOLIU M, | 
It is evident, that, by means of the plumb-line and fimilar triangles, a diame- 
ter may be obtained in any aſſigned part of the caſk, and conſequently three, five, 


Sc. equidiſtant diameters may be taken between the bung and head; but as one 


(beſides the bung and head) is known to be quite ſufficient for any caſk whatever, 
and will approximate its content to a very great degree of accuracy; it would 
therefore be unneceſſary to give the rule for obtaining thoſe equidiſtant diame- 
ters, 5 8 | p 

(> The late Mr, William Yeo (in his treatiſe upon ullaging, p. 233, publiſhed in 


the year 1749) was the firſt that hinted at a method of determining the middle- 


diameter of a lying caſk, by means of meaſuring the length of a plumb-line, let 
fall from the middle of a rod placed diagonally in the caſk at the bung hole. 
Which method, though very ingenious, ſeems a little obſcure, (the diagram an- 
nexed to it affording no aſſiſtance to any demonſtration,) and evidently appears ta 
have been derived from ſome conſideration independent of the preceding lemma, 
and is, therefore, far too complex for practical uſe: Nor is that method ſuffi- 
ciently accurate for abtaining a dimenfion, which ought certainly to be found 
with the utmoſt preciſion : For the ſaid method requires, after the plumb-line is 
Jet fail, not only the rod to be taken out of the ns 5 and that plumb-line to be 
actually meaſured, but likewiſe a numerical operation, for obtaining that which 
is here far more accurately effected, by barely inſpecting the inſtrument while it 
remains in the caſk, 
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equal to 


EF 7. 

It mah not be amiſs to mention here, that there is 
another method of obtaining a diameter in the mid- 
dle between the bung and head diameters, of either 
a lying or ſtanding caſk, provided it happen to be 
clear of all external incumbrances, ſuch as wooden 
hoops, &c. . 
Let aſtraight rod, of a ſuitable length, be applied to 
the bulge of the caſk, in ſuch a manner, that the 
perpendicular diſtances from the rod to each extre- 
mity of the caſk, and allo to its axis (vw) conti- 


nued both | 


be equal to 


„ 


ways, ſhall. L, 


each other; 2 

| wt; 3 0 555 

that is, that D, 
9 7 770 * 

AD ſhall be << 


CE; which 
indeed will 


always hap- / 

pen when NY Wes CE TS ALS 
the head-dij- m_—_ 
ameters are M = 1 


equal: But the following method is more expedi- 

tious and certain. Apply any ſtraight rod LM accroſs 
either head, paſſing over its center; then, inſtead of 
a plumb-line as is uſually practiſed for a ſtanding 


| Caſk, it will be the moſt commodious and general 


(ſerving both for lying and ſtanding caſks, if there 
be no external incumbrances) to have another ſtraight 
rod PQ of a convenient length, (ſee the following 
fig.) made to ſlide through a mortiſe at A, in a di- 
rection perpendicular to the former, touching the 
bulge of the caſk, as at O. Then mark the mid- 
dle of the caſk, and from that mark (O) ſet off, 


either 


the perpendicular diſ- 


1 
either way, on the Pp 15 
rod or rule, th of 
the internal length of 
the caſk, as Om; and 
then the double of 
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tance (mn) from the 
rod at m to the caſk, 
being taken from the 16 4 
bung- diameter Ol, One 


gives the diameter 03 9 
#7 (or ug) in the WE: ll 


middle between the 18 
bung and head dia- 
metors. * _ il 
Before I enter up- E F 
on the application of the diagonal inſtrument, for ob- 
taining a diameter in the middle between the bung 
and 


— 
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Some readers may probably imagine, that, as the diſtance mn is obtained 
on the outſide of the caſk, the thickneſs of the bung-ftaff, as well as twice mn, 
ought to be deduced from the bung-diameter, in order to obtain the middle-di- 
ameter ur (or ns). It may therefore be proper to obſerve, that the method here 
given would be mathematically true, provided that the ſtaff, at the points O and 
m, was of an equal thickneſs, in a direction parallel to the heads of the caſk ; 


and conſequently, as there can be no material (if any) difference in thickneſs 


at thoſe two points, no ſenſible error can ariſe in the aforeſaid method of finding 
the middle-diameter, 

An inſtrument thus conſtrued will be found extremely uſeful in taking the 
bung-diameter of a fanding caſk, For, let the rod LM, paſſing over the head, 
be inched, &c, from A to M; then it is evident, that AGAD=—OI; or the 
ſum of the diſtances, from A to the outſides of the chimbs, will give the diame- 
ter OI; that is, the diameter of the caſk from outſide to outfide ; from which 
ſum ſubtra twice the thickneſs of the ſtaff at the bulge, and the remainder will 
give the internal bung-diameter required, | 
It may not be amiſs to obſerve, that this inſtrument would be rendered the moſt 
commodious for obtaining the diſtance n; if a line of inches, decimally divided, 


Was graduated on the ſliding-rod PQ, beginning at the point O; and this ſliding- 


rod ſhould be fixed at any required point by means of a ſcrew at A: And, more- 


over, a ſmall ſlit ſhould be made quite through the ſaid rod about 8 inches long, 


and alſo about the middle between A and O, and a thin piece of braſs, 5 or 6 
inches long, exactly fitted to ſlide therein perpendicular to the rod, and inched, 
Sc, from the end next the caſk, | 


rallel lines, (or id of the B F 
common perpendicular diſ- . 


the perpendicular, (or d of 


become as follows. 


(#7) 
and. head of a hing caſk, it may be neceſſary to obs 
ſerve to the practical reader, that the meaſure of any. 
ſpace bounded by two. parallel lines, and two curves 
of any kind, or two parallel lines and another right- 
line and a curve of any kind, is well known, to the 
ſpeculative reader, to be very nearly (and ſometimes 


accurately) expreſſed: by the ſum of the two parallel 
lines added to four times another, taken exaZly in the 


middle between them, and this ſum multiplied by Zth_ 
of the perpendicular diſtance of the two extreme pa- 


tance of the three paral- | | D- 
lel lines). Or, in other | 4 
words, the ſum of AB, CD, | . 
and four times EF, being | 
multiplied by 3th of CG | 


—U— p 
— 


. 


GH or CI,) gives very — 7 ol 
nearly (or accurately) the RR | 
meaſure of the whole ſpace & EE 


| ABFDCEA. 


By conceiving the three equidiſtant right-lines, AB, 
EF, and CD, to be three equidiſtant parallel ſections, _ 
or the above Figure to repreſent a ſolid inſtead 
of a plane, we ſhall then have the following general 
rule for all ſolids whoſe ends are parallel. To the 
ſum of the two extreme areas, or ſections, add four 
times that in the middle; multiply this laſt ſum by 
2th of the diſtance of the extreme areas, (or 44 of 
the common diſtance of the three ſections,) and the 


product will give the meaſure of the ſolid nearly. 


And therefore, when the ſolid is repreſented by a 
caſk whoſe bung-diameter is exactly in the middle 
between the two heads, the ſaid general rule will then 
C Tae. 


' 


for the ſame reaſon, DGz ＋ 4 nr2+O12 x 
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16 
The ſquare of the bung- diameter, the ſquare of 
the head - diameter, and four times the ſquare of a 
diameter in the middle between the bung and head, 
being all added together; and this ſum being multi- 
plied by the length of the caſk, and the product di- 
vided by 2154.3 * and 1764.72, the quotient will 
give the required content of the caſk in ale and wine 
gallons reſpectively. 3 
It may be proper to obſerve here, that the nearer 


the curve of the caſk approaches to a right-line, pa- 
rabolic curve, or to that of any of the conic ſections 


whoſe axis is perpendicular to the bung-diameter ; 
or, which comes to the ſame thing, the nearer the 
veſſel approaches to the form of a cylinder, fruſtum 


of a cone, parabolic conoid, or any fruſtum ſuppoſed 


to be generated by the revolution of a conic ſection 
about its axis, the nearer does the preceding general 
rule approximate the truth ; becauſe it may be pros 
ved that every one of thoſe ſolids (and indeed of eve- 


ry ſtraight-ſided pyramidical fruſtum whoſe ends are 


parallel +) may be accurately F obtained by the ſaid 
rule. (See p. 2.) 
35 As 


* 74 "* 1 en n — 


2 Nds evident(ſee fg. p. 7.) that Bu FA 712 FOR x —=Z— = th 


6 X 359-05 


content DOIG in ale gallons; conſequently DGz + 4nr+OR X 11775 (or 


DGz+4nr+OB x =) gives the content of the caſk in ale gallons: And, 


2 V 


2 De 
or . DG2-+4nr +01 * 


| ) gives the content in wine gallons, 
1764.72 


+ The fruſtum of any pyramidical or tapering ſolid, in a mathematical ſenſe 
of the word, is what remains after the upper part is cut off by a plane in any di- 


rection, except that which meets with the plane of the baſe ; but the cutting 


plane, for the general part, is parallel to the baſe. 


T Admitting the number, uſed in expreſſing the meaſure of a circle whoſe di- 
ameter is unity, is the exact quadrature of that circle, 


ll 


* 
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As great care muſt be obſerved in taking the true 
diagonal of a caſk, and conſequently thereby its true 
middle-diameter and length; 1t will therefore be pro- 
per to prevent the reader from falling into an error 
that has long prevailed over reaſon in the method of 


obtaining ſuch diagonal. 


It is a general cuſtom to have the inſtruments, 


that are uſed in taking the diagonal of caſks, ſloped. 


or bevelled off at the end, even ſome of them almoſt 


to an edge, in order (as it is ſuppoſed) that ſuch in- 
ſtruments may ſhew the true diſtance from the middle 


of the bung hole to the interſection of the head and 
the ſtaff oppoſite the bung- hole. But this, in my 
opinion, is a very abſurd notion, and therefore ought 
to be corrected. 5 

For, it is well known, the heads of caſks, eſpe- 
cially of foreign ones, are ſloped or bevelled off on 
the inſide quite to the outſide edge, in order that they 
may go into the groove of the ſtaves; and therefore, 
if the rod is likewiſe ſloped off at the end, fo as to 
touch the edge of that groove, we ſhall then, by 
means of taking ſuch diagonal, certainly include (in 


the ſemi-length of the caſk) the whole thickneſs of the 


head, except that ſmall part of it that goes into the 
groove. 85 
I have indeed been informed, by very intelligent 
workmen, that the heads of moſt caſks made in Eng- 
land, particularly in and about London, are ſloped off 
a little on the outſide, which will cauſe only about 
two-thirds of the thickneſs of the head to fall within 
the caſk from the groove; and therefore, even in 
that caſe, if the end of the diagonal rod {or rule) is 
made ſo thin as to touch the edge of the groove, we 
ſhall, by that means, make the length of the caſk 
too much by once the thickneſs of the head, and about 
one-third part more. CSS | 
eee C 2 5 


1 

It is moreover neceſſary to obſerve, that the ſtaves 
of a caſk, particularly of a foreign one, appear to be 
firſt formed very nearly of an equal thickneſs; but 
then, in order to fit the head into the groove with 
the greater exactneſs, they are always made thinner, 
by being conſiderably hollowed all round for a ſmall 
diſtance near the ends; which circumſtance will evi- 
dently have a ſenſible effect upon the increaſe ot the 
diagonal (taken to the groove) of the caſk, but not 
on that of its content. 

Now, ſince there is no obtaining a mathematical 
certainty with reſpect to the ſlope at the end of the 
diagonal rod, I have therefore taken the utmoſt pains 
in trying many different caſks with one of the heads 
taken out; and it evidently appeared to me, by all 
the experiments made, that the end of the ſaid rod, 
for taking the diagonal of a caſk whoſe head is about 
one inch thick, ſhould be four or ue tenihs of an 
inch thick, and perhaps, in ſome caſes, more; par- 
ticularly when the magnitude of the caſk and the 
thickneſs of its heads, Sc. are pretty conſiderable. 
Indeed, in ſmall caſks, ſuch as hogſheads and half- 
hogſheads or leſs, the end of the diagonal rod muſt 
be thinner than that above-mentioned. 

And here it may be very proper to take notice, 
that, by various trials carefully made for obtaining 
the head-diameters of caſks, I found (by having one 
of the heads taken out) that the diſtance from the 
inſide of the chimb, cloſe to the head, to the outer- 
moſt ſlope edge of the oppoſite ſtaff, meaſured the in- 
ternal head-diameter very nearly: But then ſuch 
head-diameter, it is very evident, is conſiderably too 
large, eſpecially in foreign caſks; becauſe the ſtaves 
being hollowed all roand for a ſmall diſtance near 
the head, as aforeſaid ; we ought, therefore, to con- 


ceive the head- diameter (taken as above) to be di- 
miniſhed 


„*%r. "O'S. 


TO 0 
miniſhed by twice as much as the thickneſs of a ſtaff 
is diminiſhed by hollowing, where the internal head- 
diameter is (ſuppoſed) taken ; and conſequently, in- 
ſtead of taking the head diameter to the outermoſt 
flope edge, as above-mentioned, we ſhould only 
take it to half that ſlope, and perhaps, i in ſome fo- 


reign caſks, as 888 pieces and Ly/bon pipes, He. 


not ſo much. 


PRO POSITION I. 


Having the bung diameter, head diameter, and diagonal of 
any lying caſe given; to find, by the inſtrument, ts di- 
ameter in the middle between the bung and bead. 2? 


Tur GENERAL MzTHOD, 


Fix the lower edge of the circumſcribing ſliding- 
braſs at half the given diagonal; faſten the little 
braſs ſlide at the top of the rod by means of a ſmall 
ſcrew; then draw the plummet quite cloſe to the in- 
ſtrument, and, by means of another ſcrew, faſten the 
plumb-line to the aforeſaid braſs ſlide. 

Then place the inſtrument in the caſk, and ds 
the given diagonal, graduated in the middle of that 
fide or face which i is towards you when you are about 
taking the plumb-line,* to the lame point in the 

| bung- 


150 — — 


* The length of the plumb-line i is always determined from the axis of the in- 
ſtrument; and therefore, in taking the diagonal by it, as well as in obtaining 
the ſaid plumb- line, the line of inches ought, in a ftrict mathematical ſenſe, to 
be alſo conſidered in the ſaid axis; 3 or at leaſt in a line formea by the interſection 
of a plane paſſing through the axis and the middle of that ſide or face of the in- 
firument which ſtands towards you in taking the plumb-line, But the line of 
inches, graduated on the uppermoſt face of the inſtrument, being but about 
3-tenths of an inch from its axis, car. make no ſenſible difference in the leng'h of 
the diagonal from that obtained by a line in the axis, or in the middle of the fide, 
as above: But the difference ariſing from theſe two methods, in obtaining the 
length of the piumb-line, will be too conſiderable to be diſregarded, eſpecially if 
the caſk is pretty long and nearly cylindrical, 
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bung-hole where the diagonal was firſt obtained; 
unſcrew the little ſlide at the top of the rod, and the 
point to which the top of the braſs ſlide has deſcend- 
ed,+ when the bottom of the plummet juſt touches 
the caſk, will ſhew, by inſpection on the line of 
inches, the true diſtance (ar) from the middle of the 
diagonal to the ſide of the caſk, and likewiſe the 
double of that diſtance on the half-inch-ſcale. (See 
the fig. p. 7.) 4 1 
L.aaſtly, turn the inſtrument, and ſet half the dif- 

ference of the bung and head diameters (ac) on the 
ſlide to the number expreſſing the length of the 
plumb-line (ar), or to the double of that diſtance on 
the half-inch-ſcale, as aforeſaid ; then, oppoſite the 
end of the ſlide towards the right-hand, we have half 
the middle-diameter cr) on the inch- ſcale, or the re- 
quired middle-diameter on the half-inch-ſcale. 


EXAMPLE. 


Let the bung-diameter be 33, head-diameter 25 
and the diagonal of a caſk 38.4 inches; required its 
diameter in the middle between the bung and head. 


OPERATION. 


Fix the lower edge of the circumſcribing ſliding- 
braſs at 19.2 half the given diagonal (38.4); draw 
the plummet cloſe to the inſtrument, faſten the 
plumb-line to the little braſs ſlide as above deſcribed, 
and let 38.4, in the middle of the face or ſide which 
ſtands towards you, be held at the braſs point or a 

| | dex 


— 


+ As the inſtrument cannot be commodiouſly made perfectly inflexible, it may 
therefore be proper to mention, that, in letting the plummet deſcend, no preſſure 
ſhould be given to the rod with your hand; or, which is nearly the ſame in other 
words, that no force be then applied to the ſlide but that which acts in an oppo» 
ſite direction to it when it is deſcending, 


its 


1 


dex Þ in the bung-hole where the diagonal was ob- 


tained; and ſuppoſe (for example's ſake) the top of 


the ſaid ſlide is found to deſcend to 16.6. 

Then, on the other face of the inſtrument, ſet half 
the given difference of the diameters (4) on the ſlide 
to 16.6 on the line of inches, or to 33.2 on the half- 
inch-ſcale ; and then the end of the ſaid ſlide towards 
the right-hand will evidently ſtand againſt 14.6 on 
the ſaid line, being half the required diameter; or 


againſt 29.2 the required diameter on the half-inch- 


ſcale. I 

Note. The half-inch-ſcale would indeed be quite 
ſufficient for finding the middle-diameter at once, 
but I apprehend it will frequently be better to find 
half that diameter by means of the inch-ſcale; not 
only becauſe the diviſions are larger, but alſo becaule, 
when the required ſemi-diameter is found, the dou- 
ble thereof, or the whole diameter, in many caſes, 
is readily obtained mentally, without having recourſe 
at all to the half-inch-ſcale. | 
But, as it will be neceſſary to take the middle- 
diameter to half a tenth on the inſtrument, ſtrict 
regard muſt be obſerved in taking half a tenth, not 


only when that happens in the length of the plumb- 


line, but alſo when it occurs in half the given dif- 


ference of the bung and head diameters ; and there- 


fore, in ſuch caſes, the half-inch-ſcale is the beſt 


adapted for finding the middle-diameter to half a 
tenth ; becauſe ſuch half tenth is eaſter to be diſtin- 


guiſhed 


1 In order for obtaining the middle of a caſk with the utmoſt exaQtneſs, or the 
equal diagonals thereof taken each way, I have contrived a piece of braſs, about 


an inch long, which, by means of a ſcrew, may be very expeditiouſly fixed on the 


bung-ſtaff : In this braſs is a ſlide, to be moved in a direction parallel to the axis 
of the caſk, with an index projecting from its center and the internal ſuperficies 
of the caſk, nearly to the center of the bung-hole, | 

his braſs is alſo a very uſeful inſtrument for obtaining, at the ſame time, 
the bung-diameter of the caſk with great accuracy, 
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1 
puiſhed on this ſcale than the quarter of a tenth Is on 
the inch- ſcale. 

Thus, for example, ſuppoſe the length of the 
plumb- line was found to be 17.15, and half the dif- 
ference of the bung and head diameters 3.85, Set 
3.85 on the ſlide to 34.3 on the half - inch-· ſcale, (op- 
polite 17. 15 on the inch- ſcale,) then againſt the end 
of the ſaid ſlide we have 30.45 on the half: inch- ſcale, 
the required middle- diameter: Which is evideatly 
1 more diſtinguiſhable than 15. 225 (the half of 30. 45) 
1 on dhe inch- ſcale. 


1 PRopOsITION II. 
' 7 Having the bung and head diameters and diagonal of 4 


1 lying caſt given, to Fad its content in ale and wine 
LW; _ gallons, 

N | 10 RuLE. 

0 ; Find, by the preceding general method, the dia- 
1 } meter of the caſk in the nnddle between the bung 
Mie and head: Then find, by the following table, half 


the ſum of the bung and head (or, which is the ſame 
thing, the ſum of half the bung and half the head 


n 

diameters) in the firſt column on the left- hand, and 4 

oppoſite thereto, in the column diſtinguiſhed at te 

top by the given diagonal, your will have the required 3 
length of the caſk. 


Laſtly, by the fiding-rule, to 46. 4 on D for ale, 
and to 42.0 for wine, ſet the length of the caſk on C; 
then the ſum of the three numbers, oppoſite the head, 
the bung, and twice the middle-diameter, on D, 
gives the required content of the aſk 1 in ale and wine 3 
gallons reſpectively. e 
Note. When the 8 is known, the 
double of it is readily obtained by means of the inch 4 
and half - inch ſcales mentioned in the preceding ope- 
ration, 


et 


13 
ration, and even ſometimes may be determined 
mentally. | „ 

Perhaps ſome readers, particularly thoſe who 
are more diſpoſed for cavil than for promo- 
ting ſcience, may object to the method of obtain- 
ing the internal length of a caſk by means of its 


bung and head diameter and diagonal; becauſe 


the diagonal, it may be ſaid, cannot be 7ruly obtained, 
on account of the different thickneſs of the heads 
of caſks and their internal irregularities, and likewiſe 
of the head- diameter being only taken externally : 
But, notwithſtanding theſe objections, if the thick - 
neſs of the end of the inſtrument and that of the 
head be conſidered nearly as above, and the head- 
diameter be taken as already deſcribed, I dare ven- 
ture to ſay, that, in finding the diagonal, and alſo 
the length of the caſk by the enſuing table, no 
error can ariſe that will ſenſibly affect its content.“ 


* Ex AliPLE 
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* Tt may be proper to take notice, that there are ſome very remarkable circum- 
ſtances which attend this method of obtaining the length of a caſk by the diagonal, 
and computing its content, that are not to be met with in any tber; namely, if 


we ſhould take the head-diameter of a czſk a little too much, we ſhould thereby 


obtain, by the table, its length a ſmall matter too little; and, on the contrary, 
if we take the head-diameter ſomewhat too little, the length, by the table, would 
then be a little too much, | | 

Again, if the end of the inftrument ſhould be a little too thick, and thereby 
ſhew the diagonal of the caſk a ſmall matter too little, conſequently the length, 
by the table, would be rather too little; but then we ſhould obtain the middle- 
diameter a little too much, as being taken a little too near the bung-diameter : 
And, on the contrary, by having the diagonal a little too much, the length of 
the caſk would aiſo be a little too much, and the middle diameter too little > 
And therefore (in any of theſe circumſtances) by computing the content of the 
eaſk according to the general method, the exceſs arifing from one dimenſion will 
de very nearly (if not exactly) compenſate for, or counteract, the defect in 
t he other, | | 

If it be found by experience that the heads of ſome caſks, imported from parti- 
calar places, are one inch and a half (or more) thick, then it may be neceſſary to 
have another ſhort piece to the init. ument (ſe p. 3.) witha thicker end than that 


above- mentioned. 


(CW) 
EXAMPLE I. 


Let it be required to find the content of a caſk in 
ale and wine gallons, whoſe bung-diameter is 22.8, 
head-diameter 24.4, and diagonal 35.6 inches, 


OPERATION. 


By fixing the lower edge of the fliding-braſs at 
17.8 half the given diagonal, and drawing up the 
plummet * quite cloſe to the inſtrument, and pro- 
ceeding in the very fame manner as deſcribed in the 

laſt operation, the top of the little braſs ſlide is found, 
for example, to deſcend to 17.5 inches. 35 

Then, on the other ſlide, fer 4.2, half the dif- 
ference of the diameters, to 17.5 on the line of inches, 
and, againſt the end of the ſaid ſlide towards the 
right-hand, we ſhall have 15.4, half the required 
middle-diameter, on the line of inches, or 30.8, the 
required middle-diameter, on the line of half- inches. 
Now, in the enſuing zable, againſt 28.6, half the ſum 
of the bung and head diameters, in the column cor- 


reſponding 
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* When the plumb- line is drawn up, care muſt be taken, before it is ſcrewed. 
to the braſs flide, that the,plummet does but j toucb the braſs which is fixed in 
the axis of the rod; or, which isthe very ſame in effect, that no more tenſion is 
then given to the ring than what is cauſed by the weight of the plummet when 
the poſition of the rod is in the direction of the diagonal of the caſk, 

And here,it may not be amiſs to mention a circumſtance which might, perbaps, 
eſcape the obſervation of an iaſtrument- maker; that is, if the plumb-line be 
brought under the ſcrew on the braſs ſlide at the top of the rod, in the ſame di- 
rection with which it. acts or ſcrews, that ſcrew will, by ſcrewing down the ſaid 
plumb-line, give ſuch a tenſion to the ſaid line as to cauſe it thereby to be longer 
about half a tenth of an inch; and conſ-quently the firſt diviſion on the rod, or 
the top of the braſs ſlide, muſt begin at about half a tenth leſs than the length of 
the plummet,—As ſuppoſe, for inſtance, the length of the plummet was 2.9 
inches, the aforeſaid firſt diviſion muſt then begin at 2.9 inches: But, if the ſaid 
plumb-line be put under the ſcrew, in a direction contrary to that in which it 
| ſcrews, (which indeed is not ſo ready in practice as the above method, ) the ſcrew 
will not then give any tenſion to the ſtring, as above; and therefore the firſt di- 
viſion, or the higheſt point to which the top of the braſs ſlide can aſcend, muſt 
then begin with the length of the plummet. 


then be 133.3 wine gallons.— Theſe circumſtances 


C W 3) 


reſponding to the given diagonal 35.6, we have 42.3 
inches, the internal length of the caſk.—Then, by 
the /iiding-rule, to 46.4 on D ſet 42.3 the length on 
C; and againſt the numbers 24.4, 32.8, and 61.6 
(twice the middle-diameter) on D, ſtand 11.8, 21.2, 
and 74.4 reſpectively on C; the ſum whereof is 
107.4 ale gallons. And, for wine gallons, to 42.0 
on D ſet 42.3 the length on C; then the numbers 
oppolite 24.4, 32.8, and 61.6 (as above) on D, 
are 14.3, 25 8, and 91 reſpectively on C; whoſe 
ſum is 131.1 gallons, the required content of the 
calk. LR „VV 

It may not be amiſs to obſerve, that, at the time 


of taking the dimenſions of a caſk, it will be neceſ- 
ſary to enter them down on your paper according to 


the following method, or ſome other ſimilar to it. 
(See the preceding example.) „ | 
Head, - Bug, width die. Diagonal, Lengths Content, 
24.4 328 61.6 9. 6 e 
If the caſk, in the preceding example, had been 
conſidered and gauged as the middle fruſtum of a 
ſpheroid, (its middle · diameter being 30. 2,) or, which 
comes exactly to the ſame, gauged as ſuch by the 
general rule, p. 10, (the middle- diameter, in that 
caſe, being 30.9, tlie content would then appear to 
be 132 wine gallons: And if the diameter in the 
middle between the bung and head of the aforeſaid 
caſk had been found, by the inſtrument, to be 31 
inches; i. e. only one-tenth of an inch more than when 
conſidered as a ſpheroidical caſk, (which is far from 
being impoſſible,*) the content of ſuch-caſk would 
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* See my Treatiſe of Gauging, the ſecond edition, p. 215 and 218. oy 
la the laſt line but one, p. 217, abovementioned, for every cloſe caſh, 
read, every choſe caſt made in and about this METROPOLIS, 


_ bnſpeCtion on the inſtrument, we can obtain the true middle- diameter when the 
external and internal curvatures of the caik have a very ſenſible difference. 


1 

are mentioned to ſhew, that even the variation of on- 
ly a zenth or two in the middle-diameters of caſks 
(the other dimenſions remaining the ſame) will have 
a conſiderable effect upon their contents: + But, in- 
deed, the contents will alter but very little by ſuppo- 
ſing the ſame variation in either the bung or head 
diameters: The reaſon whereof is very obvious; be- 
cauſe, in computing the content by the general rule, 
the area of the circle in the middle between the bung 


and head is always taken four times, but in the others 


each of them only once.  _ 

Hence it is manifeſt, that although two caſks may 
exactly agree in dimenſions, with reſpe& to their 
bung-diameters, head-diameters, and lengths, yet 
the true contents of ſuch caſks may differ from each 
other by a quantity far too great to be diſregarded ; 
eſpecially when the duty of a gallon, ariſing from 
them, is very conſiderable : But the contents of theſe 
caſks will appear to be equal to each other, by ſup- 
Poſing them of the ſame curvature or middle-diame- 
ters; and therefore the revenue or the trader muſt 
undoubtedly be injured, by obtaining the contents of 
thoſe. caſks according to the ordinary method now 
practiſed in gauging lying caſks. . 

| | en 27:16 N | | If 
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+ The above circumſtances evidently ſhew what amazing errors muſt unavoid- 
ably ariſe by entirely diſregarding the middle-diameters of caſks, or, as the uſual 
practice is, merely gueſſing at their curvature or variety, And, befides thoſe cir- 
cumſtances, chere is likewiſe another conſideration that ought to be mentioned; 
which is, that though the externa/ curvature of a caſk may appear to be an hy- 
perbola, or, from the head to almott the bung diameter, the curvature may ap- 
proach nearly to a right-lin-, yet the internal curvature. may be quite different; 
it may, perhaps, approach nearly to that of an ellipſis or a circle z or, which 
comes to the fame hing, the concaye ſyperficies of the caſk may be nearly the 
middle fruſtum of a ſpheroid or circular ſpindle: And therefore this method of 
taking, internally, the middle- diameter of a lying catk is preferable to any other 
that, perhaps, can be deviſed; becauſe, by means of the plumb-line, taken by 
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W:--4 It a caſk have very unequal heads, or its greateſt 
<S diameter ſhould not be in the middle; then, in ſuch 
e caſe, the beſt method will be to take two middle- 
1- diameters ; i. e. one between the bung and each 
91 | head, and compute the contents of the parts, cor- 
d reſponding to thoſe middle-diameters, as two diffe- 
e- ferent caſks ; and then half the ſum thereof will give 
e, the required content of the caſk. 

2 ö | 7 
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Whberein it is propoſed to find the content of a 
od caſlf in wine gallons, whoſe bung-diameter is 34.5, 
the diameter of one of its heads 28.4, and that of the 


© other 26.0 inches; alfo the diagonal correſponding 
A to the greater head 1s 36.8, and Led to * leſs iS 
g ; 38. 4 inches. = 
10 | OPERATION. 
= = | When the lower edge of the Oiding-braſs i is fixed 
— at 18.4 half the leſs diagonal, the plummet draun 
{t | cloſe, the little ſlide fixed at the top, and the inſtru- 
of KF ment placed as deſcribed in the general method, 
w pP. 13; ſuppoſe, for inſtance, the top of the little 
| a ſide! is obſerved to deſcend to 17.9 inches; then, 
If on another ſide of the inſtrument, ſer 3, half r 
difference of the diameters on the ſlide, to 17.9 o 
— the line of inches, and, againſt the end of the aid 
o. 3 Aflide towards the right hand, we ſhall have 16.4 half 
5 : the required middle-diameter on the inch-ſcale, or 
— 32.8 on the half-inch-ſcale, the required diameter. 
E Find, in the following fable, 31.4 half the ſum of 
t5 3 the bung and the greater head diameter; againſt 
# | which, in the column correſponding to 36.8 the leſs 
of FF diagonal, we have 38.3 inches, the internal length 
by of a caſk whoſe bung-diameter is 34.5, head-diameter 
he 


28. 4, and diagonal 36.8 inches. — Then, by the 
Aiding- 


3 

fliding-rule, to 42.0 on D, ſet 38.3 the length on 
C, and oppoſite 28.4, 34.5, and 65.6 (twice the 
middle- diameter) on D, we have 17. 6, 25.9, and 
93 reſpectively on C, whoſe ſum is 136.3 wine 
gallons. 

Again, by fixing the lower edge of the ſliding- 
braſs at 19.2 half the greater diagonal, and proceed- 
ing in the ſame manner as laid down at p. 13; ſup- 
poſe, for example, the end of the braſs ſlide is found 
to deſcend to 18.2 inches; then, on another face of 
the inſtrument, fet 4.2, half the difference of the di- 

ameters on the ſlide, to 18.2 on the line of inches, 
and, againſt the end of the ſaid ſlide, we ſhall have 
16. 1 half the required diameter on the inch-ſcale, or 
32.2 on the hali-inch- ſcale, the required middle- 
diameter. 

Now, half the ſum of the bung and the leſs head 
diameter is 20.25, (or 30.2, becauſe . og of an inch 
may be rejected, ) againſt which, in the fab. and 
column correſponding to 38.4 the greater diagonal, 
we have 47.4 inches, the internal length of a caſk 
whoſe bung-diameter is 34.5, head-diameter 26.0, 
and diagonal $8.4 inches. 

Again, by the fiiding rule, to 42.0 on D, x 47.4 
the length on C, and oppolite 26,0, 34.5, and 64.4 
(twice the middle-diameter) on D, we have 18.2, 
31.9, and 111.4 reſpectively on C; whence the 
ſum of theſe three numbers gives 161. f wine gallons; 
and therefore half the ſum of 161.5 and 136.3 (found 
above) gives 148.9 the required content of the caſk, 

It may be neceflary to obſerve, that if the 
decimal ariſing in the ſum or difference of the bung 
and head diameters happen to be . 1, . 3, . 5, Fc. then, 
in taking half that ſum or difference, the half tenth of 
an inch may be rejected, or a hatf-ienth may be added, 
in ordinary practice; only obſerve, that, when the 


Half 
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half- tenth is rejected in half the ſum of the bung and 
head diameters, it makes the length of the caſk a 


little roo much; and, when a half-tenth is added, 
the ſaid length will then be a ſmall matter roo little; 


but, in either caſe, will never cauſe, in ſuch caſks 


as occur in practice, an error of any conſequence in 
gauging. However, in ſuch caſes where the bung 
and head diameters are very large in proportion to 


the length of the caſk, it may perhaps be thought 


neceſſary (if ſuch a caſe ſhould occur) to conſider 
more ſtrictly the aforeſaid baif-tenth : In order there- 
to, take half the ſum of the two lengths correſpond- 


ing to the two numbers exprelling half the ſum of 
the bung and head diameters, made greater and leſs 


by. og, {or half a teath), and hat will be nearly the 


true length of the caſk. 


If a caſk be equal-headed, and alſo the diagonals 
equal to each other, and if it then happen that one 


of its quarters be lower than the other, or, in other 


words, that the diameter in the middle between the 
bung and one' head be leſs than that between the 


bung and the other; then, in ſuch cale, half the 
ſum of the two middle-diameters * will be the true 


middle- diameter very nearly: Or, which is more ex- 
peditious, the very ſame middle- diameter may be 
obtained by taking both the equal diagonals, and ma- 
king uſe of half the ſum of the two plumb-lines. 

It will be neceſſary to obſerve, that the axis of the 
caſk (or a riglit- line joining the centers of the heads) 
muſt be parallel to the horizon; otherwiſe the length 
of the plumb- line, and conſequently the middle dia- 
ee be Nan obtained; The. it will be always 
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* When the rilddle-Noalctiers are unequal, or "Chew a i 755 is placed 
upon the middle of a caſk, ih a direction parallel to its axis, and the perpendicu- 
lar diſtances mn (ſce fig, p. 7.) from the rod to each quarter of the caſk are une- 
qual; then will the bung- diameter, minus the ſum of thoſe two unequal diſtan- 


ces, be equal to half the ſum of thoſe — middle- diameters. 


( 24 ) 
ſomewhat too much when taken towards the higher 
end, and too little (unleſs the inclination of the caſk 
be very conſiderable) when obtained towards the lower 
end, of the caſk : Bur, if care be firſt taken that the 
poſition of the axis be as nearly parallel to the horizon 
as poſſible, no error can then ariſe, in obtaining the 
length of the plumb-line, that will ſenſibly affect the 
content of any caſk that may occur in the practice of 
gauging. Bal | 3 | 
If an inftrument ſhould be required for obtaining a 
diameter in the middle between the bung and head of 
very large lying caſks, then the whole length of the 
rod mult certainly be more than 60 inches; otherwiſe 
the little braſs ſlide will deſcend into the caſk, and 
thereby render it impoſſible to obtain the true length 
of the plumb- line: And indeed it now appears to 
me, that an inftrument, formed for taking the mid- 
dle-diameter-of a caſk whoſe diagonal is about 46 
inches, ought to be 65 inches at leaſt. 1 
It may not be amiſs to mention, that the numbers 
in the enſuing table, exhibiting the internal lengths 
of caſks, were derived from twice the ſquare roots of 
the differences of the ſquares of the diagonal and half 
the ſum of the bung and head diameters, and that 
thoſe ſquare roots (expreſſing the ſemi- lengths of 
caſks) were always obtained to two places of decimals; 
but, in taking the double of thoſe roots, (or the whole 
lengths,) the ſecond decimals were always rejected, 
as being too inconſiderable to be regarded in practice. 
The diagonal inſtrument for taking the middle- 
diameter of a lying caſk, and alſo the braſs for fixing 
on the bung-ſtaff, (ſee p. 15.) are accurately made by 
that ingenious artiſt, Mr. Jobn Gilbert, mathematical 
inſtrument- maker, Tower-Hill, Lox pon. 


- 
: - 
| 4 
* 
” 801 ; 


EXHIBITING. THE 


* 


INTERNAL LENGTHS 


OF 


LYING ease 


* 
2 : 
* " 
| * 
7 
| 
** 
7 * fp 2 
p ] | 
* 
LY 
* 


( 26 ) 


D1aconarL 28.0 to 28.9: 


wap Inch. | © | 
: 1 28.0 I 142 .6 7 8 9 
Jameters, ns MEN c eat Toons 
Inches. Len L. L. | L. Le Tas L. 
21.2 || 36:5136.8] — — 2 — 
39.3]36-6130.9 e e ISI 
36.1130.4136-7 TT 
35.8036. 1036.43 — — 4 — Kon 
35-6135.9]39.2 37.4] = | = | — 
35.3135+7130-0 36*9137-2137-5| — | 
35-1135+4135-7 137-0137-3137+0137-9 
9 || 3+-235-2135+5 36.7137-0137+4137+7 
22:0 {| 34:634:935:23 36-5136-8137-1137-4 
| 34-3]34-+7]3 5-9 936.336.636.937 2 
34.4.4 34.7535 1035 435.736.036. 3 36.637. 
3 33.834134 «1J35-4135-8[36.1[30-4[30.7 | 
4 || 33-$133-9134-2]34+-5[34-9]35+2135-5135-8130-2130.5 | 
5 || 33:3]33+0133+9]34-3 35-3]35-6135-9]39-2. 
+6 33.33.3033 34-7135+0[35+3135-7136-0] 
7 32.733˙133. 34-413 4+7135+113$+4135+7 * 
8 || 32:5132-8133-1 (34-5]34+$135-1135-5 
9 || 32-2]32-5]32-9 34-2134+5134-9] 35-2 | 
23-0 [31.92.23 2.5 33-9134-3134-0[34-9 
1 || 31-6[32.0]32.3 33-7134-0134+3]34-7 
2 || 31-3]31-7]32-0 33-4133-7134-1134-4 
8 Þ} 31:0131-4431-7 133-333-513 3-8[34-1 
4 30.731,13 1-4 5032.83 3-2133-5[33-9 
5 30 430.803 1.1 32.603 2.933.233 
6 30. 130. 5030.8 32.303 2.6033. 0033.3 
7 29.8030. 1030.5 32·032.3032.7033·0 
8 29.429.830. 2 31.732. 0032.432.7 
9 29.429.529 1.31.4 er 4 
24. || 28.8129.2129.6 39 3139-7]31-1131-4[31-8132.2 
1 28.528.829. 229.630.0030. 4030.73 1. 103 1.53 1.8 
2 28.1 TY 28.9029. 329.730. 130.430.8 an 5 
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Ditaconar 28.0 to 28.9. 


9 Half tbefum,ſInch. | | ; * * 
| * | a8 C4 . 1 2 3 4 5 ö 7 8 9 
= 1 1 
= Ince FEET 
— 224.3 27.828. 228.629.0029. 3429.7 0.100.5 30.93 T. 2 
— | «4 27.427.828. 228.629. 029. 4429. 830. 2 30. 830. 9 
Mw | 7 27.1127-5]27-9128-3]28.7]29.129.5129+8]39.2[30.0 
— 6 26.727. 17.57. 9028.32 8.749. 129.59. 930.3 
— 7 26.326.727. 227. 6028. 002 8. 4028. 9 29. 2429. 630. o 
7.9 . 8 25.926.426. 827. 227. 6K 8.0028. 4 8. 8 29.2 29.6 
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44:4 44:7 . 
44-2 44-5 
+3-3 43-C . 


72 


220 


1 


42.342.842. 


282 


50.6 
47.948.245 8. 8149-0[49-3[49-0149-9150-2150-4 
47.748. 0048. 3148-014 8.8149. 1 
| 47:5147-$148. 1148. $8.6 48.9 
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DraconaL 34.0 to 34.9. 


— 


a e Inch. | 1 7 
or the dun | 
and head di. 3 4.01 81-9 . 
lameters. 3 [: 
Inches. L. L. b 
7” 44-6[44-9 . 
+8 44+ 31447 
£4 44-1144-4 
27.0 43-9]44-2 
ol 0143-3143 643. 9 | 
72 7173 ·0443·443 7 
4 8 42.1J42.5[ 42.843.143 ·4 1 
| 4 41.942. 242.542.943 · 21 
5 +1.6141.9]42-3]42-0[42-9 
| 6 41.4J41.7 42.042.342 7 
4 7 | »4141.7142-1142+4 
8 1.141.541. 8]4 2.1 
9 | 40.540.941. 2441.54 1.9 
28.0 . 41-3]41-0 
F 1 | 41.c}41.3 
HS 22 . 40.7411 
: 23 40.5 40.8 
4 || 40. 240. 5 
N 2 39.942 
[. 6 | 39. 0040. o 
2 39+ 3]39+7 
8 39-c[39-4 |, 
9 38.7139-1 | 
29.0 | 38.4]38.8 
1 | 38.1 38-5 
| o2 - 37-8138.2 | 
"3:4 37+5137+9 |: 
41 37-2137-0 Li 
a. 36-9137-2 | 
6 36.536. 9 
7 | 36.2 36.6 
8 35-9136-3 
9 35-6136.0 
| 30. 0 32. 35+2135+0 
| 1 34+9135+3 
81 34+51]54+9 
1:89 34.2034 


„ 


DriAcoOoNAL 34.0 to 34. 9. 


ſHalftheumſſfnch 5 —— 
| 34.0] .1|.2|.3]-4]-5|-6|.7]|.8].9 
31:7 32.1 34 


to © GG Ow 
- CY . 
iw ir 00 
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WW 
= 
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5 
+ 0 


882 


* 
RN 


* * * 
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— „442 2. ö . . 
[22-4]23-0]23-6]24-2 
— | — 22.423.002 3.6 
— 1 — * 22.5 23.1 
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WY | 1 
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ameters. 


Inches. 


2357 
Y 
24.0 


wmninch, 


6144-9 
-3'44-0145-0l45-3145- 


DIAGoNaAL 35.0 to 35.9. 


45-2[45-5 


1 


5 81.9 
L Ls Lbs 
52. — — 
Gl. — | — 
51. — | — 
[51. 52.35 2.6 
51. 52.205 2.4 
51.1 52. 005% 2.2 
50. 9 51.805 2.1 
50. 8 5 1.605 1.9 
50. 6 51.45 1.7 
— | Ly "Ie 
50.2 51.05 1.3 
50. o 50. 805 1.1 
49.8 50.6050. 9 
49-6 50. 450.7 
49+3 $0235.05 
49+ 1 50.0050. 3 
48.9 49.8050. 
48-7149-0[49-3149-6[49-9 
45.5]45-3149-1149-4[49-7 
42-3[48:0145-9149-2149:5 
48.148. 448.749.0049. 2 
47. 948. 248.448.749. 
47.047.948. 248.548. 8 
47.4 48.0048. 3048.6 
47.2 . 5 
47. 0 6047. 948.2 
46.7 347.6047. 9 
40.5 147.447 ·7 
46.3 947·247·5 
46.0 ©7147-0[47+3 
45 40.4[40-7147-0 


FP ies en hoe, r e 


6416 


DrAaGoNAL 35.0 to 35.9, h 
e Inch. | | | | | | "I A 
of the bun Nt 
and head a 35-0] +1 2 1 3•41•˙5 6 7 g 9 
. SDS e ; 
Inches. Len.| L. L. L. L. | L. L. L. & OE; @ *%Þ vu 
27.3 438044. 144-444. 45 · oſa5· 3045 · 646. 046. 3040.6 ik 
| 4 | 43-5/43-344-1144-5{44-8]45-1]45.4]45.7[46.0146.3 bl 
5 | 43:3]43-0]43-9144-2[44-5144-8]45-2145-5145-8]46.1 "1 
. || 43-9143-3]43-0144-0144-3]44-6144-9]45-2[45-6]45-9 1 
#7 || 42:7143-1143-4143-7[44-0]44-4[44+7]45-0]45-3]45-6 # 
| +3 | 42-5142-8]43-1143-5143-8]44-1]44-4]44-745-1]45- 4 
1 || 42:2142-5142-9]43-2143-5]43-9]44-2]44-5[+4-8 Ml 
28-0 j|_42:9142-3142:0142-9143: 3]43-9143:9]44- 2144.6 N 
| I 41.7 42.0042. 342.743. 043.343.744. 0044 ·3 = 
| «+2 || 41-4]41-7]42+1142-4142+-7143-1143+4[43+714 4-1 47 
| 3 | 41-1]41-5]41-8]42-1142-5142-8143.1]43.5]43-8 4» 
4 40.941.241.5]J 1.942.242 6 42.943.243 5 Is 
| 5 || 49-6[40-9141+3]47-0[41.9142. 3142-0142-9143-3143-0 1 
6 | 40. 340.6041. [4 1. 341.742. 00(42. 342.743 · 0043 · 3 1 
7 40. 40. 4%0. 7410414441. 74 2.142.404 2.743 ·1 1 
3 39.7 40. 140. 4440. 804 1. 14 1.541.842.1042. j | 
BE. 39.4039. 840. 140. 540. 804 1.24 1.541.942. 2 = 
29.0 || 35-1139-5139 9140-2140.6[40.9]41.2141-6141-9 | 
.1 38.8039. 239.039.940. 3040 · 6041.041341. 1 
2 38.5 38. 939.339.040. 040.340.741. 41.4 1 
3 38.238.639. 00393039. 40. 0040. 440.741. 
4 337.938.338.739 · 039.439.740. 1040. 5040 8 | 
5 37.6038. 03 8. 4438.7 39.139439. 840. 2440. 5 ; 
37-3]37-7]39-9]39-4[38-8139-1139.5139-9140-2 
7 || 37-9]37-4[37-7135-1138-5138.8[39-2139-0139.9 
8 || 36-7137-0]37-4137+8138-2[38.5]38-9]39-3139- 
9 || 36-3130-7137-1137-5137-9]38-2138.0139.0139-3 
39-0 1_35-0136-4136-8137-2137-5137:9]38-3138-7139:©|: 
1 35.73. 1036. 436.837.237. 63 8.0038. 3038.7 
2 353035736. 136.536. 9J37.3037·6ʃ38. 038.4 ' 
3 || 35-235-4[35-$]36-2136-0136.91373137+7[38+1 1 
4 3460350035435 · 836.236.637. 037437. 1 
5 | 34-3]34-7135+2135-5135-9130-3]30-7137-113 7-4 1 
6 | 33-5134-3]34-7]35-2135+5[35-9]36-3Þ36-7137-1 1 
7 || 33-$34-0]34-4[34-8[35-2135-6[36.0136-4136.8 1 
8 || 33-2 33-6 34.0 4-434 $135+3135-7[36-1130-4 : 
8 2 
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DiAcONAL 35.0 to 35. 9. 


5 Inch. | JF 1 
tne bun | 
ad head gi. 35-C| I |-2 | +3 | 4 5 6 7 8 9 | 
Cn —|==|==|==|==] ==]==]==| == 
Inches. Len. L. L. L. L. L. L. I. L. L. 
30.9 32.8033. 2033.734.1034.5034·935· 335.736. 1036.5 
31.0 || 32-4132-9]33:3/33-7[34-134:5]35-0135-4]35-8136-2 
1 || 32e1[32-5[32-9133+-3133-8]34+-2[34+-0]35-0[35+4[35-S | 
2 || 31-7]32-1]32+5133-0]33-4[33+$]34+2134+7]3 $+1135+5 
3 || 31-3]31-7]32-2132-0133-0133-41[33+9]34+ 3134471351 
«4 || 30:9]3 1-3]31-8[32-2132-0133-1133-5133-9134-3[34+$ 
5 || 30-5]30-9]31-4[31-8132.3132-7[33-1]3 3-0]34+0[3 4:4 
6 30. oſ30. 503 1.003 1.43 1.932.303 2.733.233.0034. 
7 29.6030. 130.603 1.003 1. 503 1.932.403 2.8033. 2033 · 6 
8 29.229.730. 1030. 603 1.103 1.532.003 2. 403 2.803 3.3 
9 28.8029. 2029.7 30. 230.63 1.103 1.603 2.003 2.403 2.9 
32.0 || 28.328.829. 3 29. 8030-2030. 123 1.632.72.5 
1 "27.8 28.3128.8|29.3]29.8130.3[30.7131-2131.7]32.1 
2 27.4427. 9028.48. 929.429.8030. 330. 803 1.203 1.7 
3 26.927.427. 9.2 8. 428.929.429. 9030. 4J30. 803 1.3 
4 || 26.427. 0027. 528.0028. 529. 0029.5 29.93 o. 4030. 9 
5 25.926.527. 0027. 528. 028. 529. 029. 5030 · 030. 4 
.6 25. 426.0026. 527. 0027. 52 8. 128.629. 129. 530. o 
7 24.925. 526.0020. 527. 1027. 6028. 128.6429. 1029.6 
+8 24.424.902 5. 526.002 6.6027. 127.6028. 12 8.6029. 1 
9 23.824.425. 0025. 526. 126.627. 127. 728. 2028.7 
33-0 23.3023. 24.425. 0025-605125. 227. 227-7J28. 2 
1 22.723. 323.924.525. 1025. 6026. 226.727.227. 7 
2 — 422.723.3023. 924.525. 1025. 66. 226.727. 3 
a3 — | — [22.8(23.4]24.0]24.6[25-1|25.7]26-2[26.8 
4 — | — | — 22.823.424. 002 4.62 5. 225.726. 3 
5 — - — = 22.8023. 424024. 625 · 2258 
6 ————— [22-9]3-5[24-1]*4-7]25-2 | 
7 -1-|—-|-|-|[- |= Þ3-5]-41]24-7 ] 
8 — — - — ————— 123.5(24.1 
9 — %%% ;ũ᷑ had food hes ane of ant | 
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D1acoNnarL 36.0 to 36.9, 


J 


Half the ſum Inch. 


| 


6 
e bun | 
ond head dl 6.0 vy 71-8]9 
ameters. BYE. . 
Inches. L. L. L. 
24.6 ane, | wes —U— 
7 . 
8 — —1—— 
K 9 e e Vewwnay 
22 deen ee de 
ay $3+5]5 3-8] — 
* 53-315 3-05 3-9 
3 53+115 3+4153+7 F 
4 52-9]53-2]53-5 
1 52.753·053˙3 
.6 52.5|52.8[53.1 þ 
7 $243]52-0152.9 | 
8 52.205 2.42.7 
9 52.05 2.205 2.5 
26. 51.8 52.0 $243 | 
4 51.65 1.805 2.1 
2 51.305 1.605 1.9 
3 51.11.45 1.7 
4 50. 50. 6ß50. 95 1.205 1.5 
1 $ 0+1150-415 0-715 1-015 1˙3 
0 50. 250. 505 0. 805 1.1 
7 50. oſyo. 350. 6050.9 
8 49.8050. 150. 450.7 
9 349.649.950. 2050.5 
27.0 49-1149-4[49-7]32:0150-3] 
1 48.9149-1149-4]49-7]50-0 | 
2 348.648.9049. 249.5049 ·8 
3 148.448.749 049 ·30449˙6 
4 948. 2048. 548.8049. 149-4 
5 6148.0 48. 3148-61]48.9]49-2 } 
.6 447.748.0048. 348.6048. 9 | 
7: «2147-5147-8148.1148.4[48.7 | 
8 947.347.647. 9148. 248. 5 | 
9 . 747 · 0047. 3047 · 5047 · 9448.2 
2 Se te 
1 2146.5 40.947 ˙2 47-5147-8} 
3 0146.3 40.6 40.9 47-2475 
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Driaconar 36.0 to 36.9: 


| wget ph umſinch. | | | 1 | | 
ö Jof the bun | f 1 
| . «TI 2 | 3 4 | 5 .6 1 7 8 | 9 . 
| Jameters. Rs Sod | ts Trade Fs. 1 a 
| | Inches. || Len.| L. L. L. L. L. LL L. IL | 
| 28.3 || 44-5144-8145-1145+4[45-7140-1140-4/40.7147+0147+3 
- 4 44.244.544 · 8045. 2455045 · 8046. 146. 446.847. 1 
| 5 | 43-9144-3[44-0[44-9]45+2145-6]45-9]46-2146-5146.8 
| +5 || 43-7]440144-3144-7[45+9]45-3145-6[45-9]46-3]46.6 
| 7 43.443.744. 144.444.745 · 1045 · 445 · 746. 0046.3 
| 8 || 43-2]43-5143-3]44-1144-5]44+8[45-1145+4[45+8146.1 
9 I 42-9]43-2[43-5[43+9]44-2[44+5[44+9]45+2]45-5]45+8 } 
29.0 || 42:0142-9143-3]43:0143:9[44:3144-5]44-9145-3]45-0 
| +1 | 42-3]42+7]43-0]43+3]43+7[44+0[44-3]44-7145+0]45-3: 
2 || 42-1142-4[42-7]43-1143-4[43-8144+1]44+4]44+7[45*1 1 
3 I 41-8]42-1142.5]42-8143-1143-5]4.3-8[44-1144+5144+8, 
4 || 41-5]41-8142-2[42-5]42-9143+2143-5]43-9]44-2[44+5 | | 
5 | 41-2]41-0]41-9142-3]42-0142-9143-3]43-0]43-9]44-3 | 
| 6 I 40-9]41-3]41-0]42-0[42+3]42-7]43-0[43+3]43+7144-0 ! 
| +7 || 40-6]41-0|a1-3]41-7142-0]42-4[42-7143-1]43-4143-7 | 
8 40. 340. 74 1. 141.441.8042. 14 2.442.843. 143.5 | 


9 e. ao. Aſ4o. 8041. 1041. 5041-8042. 242. 5.42.9432 
4 30.0 ff 39-7 49-1140.5]40-8]41.2 41-5141-9]42-2 42.6142.9, 
| 1 I} 39-4[39-3[40-2140-5140-9]41-2[41-0[41.9]42+3142-0 | | 
| 2 || 39-1139-5[39-9] 

| 


3 ; 38.8 39.2 39.6 39.9 40.3 40.7 41.0 41.4 41.7 42.1 . 


7 | 341 34-5134+9135+3135-7[30-1 36:5136.9 1770 377 
co 133.7 34.134.138. 35.-4135.8 30.2 36.6137-0137-4. 


* 9 E * * — c 
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Draconar 36.0 to 36.9; 


e dung] | 
| 21 1205 8. 36.0 eg +C258 [244 5 6 | 8 
a meters. | RCCC FORE . 
Inches. Len] L. L. E L. L. L. 
— — e Mama” roma” Napa grams 
31.9 | 33-3133-7134-2[34-0]35-9135-4[35-8| 
32.0 | 32-9133-4133-8[34+2134-6[35-1]35-5 
1 | 32:5133-0133-4133-8134-3]34-7]35-1 
2 | 32.1132-6133.0133-5133-9134-3]34-7 
+3 | 31-7132-2132.0]33-1133-5133-9134-4 
| 4 | 31.33 1.803 2. 203 2.7033. 13 3.6034. 0 
5 30.93 1.43 1.803 2.303 2.733. 233. 
630.531.003 1.43 1.93 2. 303 2. 813 3.2 
7 | 30. 1030.53 1.003 1.503 1.93 2. 4J3 2.8 
, 8 | 29.6[30.1]30.6[31.1[31-5132.013 2.4 
9 29.229.730. 230.603 1.103 1.613 2.0 
33.0 | 28.7]29-2[29.7130- 2130-713 1-1 31.6 
.1 | 28.328.829. 329.8030. 230.73 1.2 
2 27.828. 3028. 8029. 329.8030. 330.8 
| 3 | 27-3127-8]28.3]28.8[29.3|29.8130.3 
4 | 26.8[27.3]27.9]28.4|28-9]29.4[29.9 
\ +5 | 26.3]26.9]27.4[27.9]28.4[28.9]29.4 
.6 | 25.8|26.4|26.9|27.4|28.0|28.5]29.0 
| 7 | 25-3]25-8|26.4|26.9]27-5]28.0]28.5 
| 8 24.725, 3025. 926.427.0027. 528. o 
| 9 24.2024. 8025. 325.926.527. 0027.5 
34.0 | 23-6[24-2[24-8[25.4[25-9]20.5]27-0 
- — 23.624. 3024. 802 5. 426.002 b. 5 
2 — | — 123.724.324.925. 526. o 
3 — | — | -- 23.7·K4.3 24.9025 · 5 
4 | — = F397 44749 
4 — — — —— 23.8244 
6 12 na — 3. 
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D1aconar 37.0 to 37.9. 


324 
. 2 50. 150. 450. 75 1. 005 1. 305 1.65 1.95 2.205 2.45 2.7 
| | 50. 2 50. 5 [F o. 805 1. 15 1.46 1.75 2. | 
4 49.750.050. 3 50.0 50.12 51.405 1.7ß 2.005 2.3 
5 49.549 ·8]50. 150.450. 605 0. 9 51.25 1.5(51.805 2.1 
56 49.2049. 549 · 850. 105 0.4450. 705 1. 005 1. 305 1.605 1.9 
7 49.0049. 349.6049 · 950. 205 0. 55 0.805 1.15 1.45 1.7 
8 48.8 49.49. 4449.7 [ö O. 05 o. 350.650.905 1.205 1.5 
49.549. 8050. 150.450. 75 1.006 1.3 
49-2149-5]49-8]50-1150-4]50-7]51-0 


| 5 Inch. | | | | | 
0 E DUN | 
| and head 6i-[[37 *] *1 | +2] 43 [+4] 55 61789 | 
ameters. —— — ———— — — — — 
| inches, Len. L. L. L. L. L. IL. [L. L. L. 
24.0 TW od? Ban fron formats fonwa 
1 %%% Sond fron thn fem hav anal bg 
8 ' 549155155 45S ==] I ===] 
9 || 54-7155-9]55-2155-5]55-G = |= |— |= |= | 
. 25-0 ||_54:5]54-8]55-9]55-3]$5:6155-9] —= |= |= |= | 
| 1 || 54-3]54-0]54-9]55-1155-4[$5+7155:9] = |= | = 
2 I 54-1154+-4[54+7]55+0]55+2[55-5[55-8]56-0]56.3Þ — 
3 I 53-9[54-2154-5]54+8[55-0]55+3[55-6[55-8[56-1[56.4 
4 || 53-8[54-0]54-3]54-0]54-9]55-2]55+4[55+7155-9[50.2 
5 || 53-6]53-8]54-1[54:4[54-7154-9]55-2[55+5]55-8[50.0 
| 6 || 53-415 3-715 3-9]$4+2[54+5[54-8]55+0]55+3]5 5-6[55-8 
| 7 I 53:2[53-5]53-7]54:9]54+-3[54+6[54-3[55-1155-4[55+7 
| 8 53.005 3.305 3-515 3-8]54-1154+4[54+7]54+9[55+2]55+5 
9 || 52+8[53-1153-4[5 3-05 3+9[54-2]54+5]54-7[55+0[$5+3 
j__26.0 ||_52:6152-9153-2153-4[53-7]54:0]54:3154:0[54-8]55-1 
11 | 52:4[52-7153-0153+2]5 3+5|53-8]54+1]54+4[54-0]54-9 
| 2 | 52-2152-5|52-8153.0[5 3-315 3-015 3-915 4+2[54+4[54-+7 
| 3 || 52-0[52+-3]52-0]52-8153-1153-4]5 3+7154+0[54+3]54+5 
| 4 51.852. 105 2.45 2.75 2.95 3+215 3-515 3+8[54+1]5 4-3 
| 5 51.651.952. 25 2.45 2.7/5 3-015 3-315 3-015 3-9] 54-1 
| 6 5 1.45 175 2.05 2.205 2. 5/5 2.805 3.15 3.45 3.75 3.9 
| 7 5 1.25 1.55 1.805 2.005 2.3/5 2.605 2.95 3.25 3.50537 
| 8 51.05 1.305 1.5 51.806 2.105 2.45 2.753.005 3.3 53˙5 
9 o. 85 1.05 1.35 1.65 1.9/5 2. 205 2.505 2.805 3.1053˙3 
z. Lese- EI 1-4/5 1-715 2-015 2-315 2-615 2-9]53-1 
[ Ss. 50. 3150. 605 0. 95 1. 205 1.56 1.805 2.1 52.75 2.9 
i 
| 
{ 


1 48. 148.448.749. 0049.3 49-6 49.950. 250. 50. 8 
2148. 548. 449. 715 o. olj o. 315 0. 6 B 


( 49 ) 


DraconaL 37.0 to 37.9, 


| 1 Inch. 3 
e dun 
and beat dl. 7.00 +I | 2 |-3]-4|-5]-6].7] 81-9 
2 — (R= = (Kn 
Inches. Len, L. L. IL. L. IL. L. IL. IL. L. þ 
28.3 476047948. 2048.5 48.2 49.509.850. 150.4 
4 47.447.748. 0048. 348.6048. 949.249.549.850. 14 
| +5 |} 47-1147-5]47-8]48-1148.4[48-7149-0149-3149-0149-9 | 
5 || 46-9]47-2147-5147-8]48-1148-5]48-8[19.1]49-4]49-7 
| 7 46.747. 047. 347.6047. 9048.28. 548.8049. 149.5 
8 46.440.747. 0047. 447.748.0048. 318.604 8. 9449.2 
9g 46. 246.546.847. 1047. 4447.7 48. 148.448.749. 0 
29-0 Ae. -S- Ss. - E= 
8 45·7 A4. 040. 346.040.947.347 · 47-9148.2 45.5 
2 || 4541457 $9.9 46.4]46.7]47-0]47-3147-6]48-0]48.3 
+3. || 45-1145+5[45-$]46.1146.4]46-£[47-1]47-4[47-7]48-0 
4 if 44-9]45-2145-5]45-9]46. 2140.5]40.8]47.1]47-5]47-8 
5 44-6]44-9]45-3]45-5145-946- 3]40-0146-9147-2J47+5 
| 6 44.444.745 0045-345 · 74%. 040.3040. 647 C47. 3 
7 I 44-1144-4/44-7145-1145-4145-7140-1146.4146-7147-0 | 
8 || 43-$144-1]44-5]44+-3]45-1145-5145-8146.1]40.5146-8 | 
9 || 43:5]43-914+2144-5144-9]45-2145-5145-9 46.2465 
See ere 
1 | 43-943-3]43-7]44+P44-3144-71]45-©[45-3]45-7]40-0 
2 || 42-7143-9143-4[43 7114-1144-4[44-7]45+!145+4145+7 | 
3 || 42-4142-8]43-1]43-5]43-8]44-1]44-5]44-8[45-145-5 
4 || 42-1142-5]42-343-2143-5]43-9144-2[44-5[44-9]45-2 
5 || 41-8]42-2142-5]42-9143-2143-0143-9144-3[44+0]44-9 | 
6 || 41-6]41-9]42-3]42-0]+3.0143-3]43-0[44-0144-3144+7 | 
7 41-3]41-0]42-0]42+3 42.7}43-043-4[43+7144+-1144-4 | 
8 || 4b-0[41.3]41-7]42-0]42-4]42-7]43-2143-4]4 3-9[44-1 | 
9 | 49-7]41-0]41-414!+7]42-1142-4[42-514.3 1143-5]43-2 | 
a AR AES:903543% | 
1 40. 040. 4440. 804 1. 14 1. 504 1. 9042. 204 2.642. 943.34 
2 39.740. 140. 540.804 1.241.604 1.942.342.0430 
3 39.4039. 8040. 2440. 540. 941.341.6042. 0042. 3 42-7 } 
4 39.1139. 539.8040. 240.64 1.004 1.3041 7142-014 2.4 
ö 5 38.8 59˙2039˙5 39.940. 340.604 1.014 1.441.7[42.1 
| 6 || 38-4138.5{39.2139-0]40.0[40.3[40.7]41.1]41-4[4.1-8 
4 7 38.1]38.5138.91]39-3139.0[40-0[40.4[40.8]41.1]4 1.5 
8 || 37-8138-2138.6138.9139. 3039.7 0. 1040. 4440· 84. 
j +9 |} 37-4 32-8138. 38.01 39.0139. 4J39. 8140.1 40.5 40.91 


H 


| 


1 


DiAcoxAL 37.0 to 37. 9. 


a meters. 


| Inches. 


32.0 
- "os 
2 


of the bung 
and head di- 


| 
| 
| 
| 


_29-1129-0130-1130-6131. 113 1-6132-1132: 5133-01334 | 
28.7129-2[29.7130-2[30.7|31.2[31.6[32.1132.6]33.0. 

28. 228.729.229.730. 2 30.703 1. 203 1.73 2. 13 2.6 
27.728. 228.729. 329.8030. 330.83 1.203 1732.2 
27.227.728. 328. 8029. 329. 8030. 3030. 83 1. 303 1.8 
26.727. 227.8028. 3.28.8029. 329.9130. 430. 80z 1.3 


26.2 27. 3027 · 8028. 3028. 929.429.913 v. 430.0 
25.6 26.8027. 3027. 9028. 428.929.4429. 9030.4 
25.1 26, 2]26.827.4127-9]28.4f29.0[29.5[30.0 
24.5 25.726. 3026. 827.427. 528.529.0029. 5 
24-0 225.726.326.927. 428. 0028. 529. o 


inn 


4 Half the ſum inch. | | | _ RX 
[137-0] .I|-2 1.3] -4]-5]-0]-7} 81.9. 

Len. CI. L. L. E [TL [EL 
37.137. 5 338.7039. 139.439.840. 2040.6 
36.807. 38-3]38-7]39-1[39-5[39-9[40-2 
36.4|36.8 .6 38.0138.4 38.8]39-2139-5139.9 
36.036. -3137-7138+1138-4138-8039.2139.6 
35+7130-1 ©9137-3137-7138-1138-5]38-9139-3 
35-3]35-7139-1130-0137.0137.4137-8138-2[38.6138.9 
34-9135-4 36.637.037. 4J37.· 8038. 238.6 f 
34.603 5.0 36.3136-7137-1137-5[37-9138.3 
34.203 4.6 35˙9136.3036.737·137. 5037.9 
33-8[34-2 35+5[35-9130-4[36-8137-2[37.6 
33-4133-9 35-2135-6130-0136.4136.8137.2 
33-013 3.5 34.8035. 2035 · 6036. 013 6.5 36.9 
32.6331 34-4134-8[25-2[35+7Þ36-1136.5 | 
32.203 2.7 34.0034. 434.935 ·335.7J36.1 
31.8032. 3 33-6]34-0[34+5[34-9]35-3[35.8 | 
31.403 1.8 33-2133+7]34+1]34-5]35+0]35-4 
30.9]31-4 32-8133+-3133-7134+1134-0]35.0 
30.503 l. o 32-4132+-8133+3]33+7[34+2]34 
30.1030. 5 32.03 2.43 2.933333 · 8034.2 e 
29.6030. 31.532.003 2.53 2.913 3-4J33.8 


— 


25. 

24.6025 · 225.8026. 426.9027. 528. 0028.5 

24.0024. 62 5. 202 5. 826.4427. 0027. 528.0 
— 24. 0024.7 25. 3025. 6026. 4z 7. OI 27. 5 
—| — [241]24-7]25-3[25-9] 


5 80 — > | — 24.80 5. 4 


ameters. 


| 248 


9 | 


28.0 


7 . 1 5 


2 
3 
4 
5 


( 51 


D1aconar. 38.0 to 38.9. 


Vd—ä—ñũ0“ — — — 
Itfalt the fumſInch. 

Jof the bung| 
and head di- 
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Draconar 38.0 to 38.9. 


- *» 


Half the ſum Inch. 


add bead d. 8.00. 1234-86 
ameters. T Binge 0 y AS, We] 
Inches. || Len. L. L. L. L. . [ 
28.5 || 50.2[50.5[50.8]5 1.1]; 1.45 1.78 2. 4 
6 o. oro. 3050,65. 95œ1· 205 1.55 1.8 
7 49.850. 150.450.751. 005 1.306 1.6 
. 8 49.549. 8]50. 50.450. 75 1. 1051 | 
9 49.349.649. 950. 250. 5[50. 805 1.1 | 
29.0 ||_49-1149-449-7152:0150-3152:0150-9 | 
1 48.8149. 149.449.8050. 15 0.450. 7 | 
«2 48.60148.9149-2[49-5]49-8]59-1]50-4 
3 || 45-3148-7]49-0]49- 349 · 6049 · 905560. 2 | 
4 || 4$1[48-4145-7149-0[49-4[49-7]50-0 | 
5 || 47-9]48-2148-5]48-8149-1149-4[49-7 | 
6 || 47-0[47-9]48-2[48-6[48.9149-2149-5 | 


9 » ” 
WEI — * * = "TT * 


WY | in. An * * 


TW 1 


DriaconaL 38.0 to 38.9; 


— . ———— 


f of th — „ H | I 7 | 
0 e bun + 
and head ai. 38. 0 11•21•31˙41˙5 6 7 8 9 | 1 
ame ters. G 3 TEN ; | 
Li | 
32-2 40.340.741. 141.441.8042. 242.542.943 · 2143-6 | fl _ 
3 40. oſ40. 440.741 104 1.541. 942. 242.0042. 943.3 1 
4 39.7 Ho. ol 40. 4440. 841.24 1. 541.942.342. 6043.0 1 
5 39.339.740. 140.540. 904 1. 241.6042. 0042. 342.7 
6 39.039.439. 8040. 2 40. 540. 9041 · 341.742. 0042.4 il 
7 38.739. 139.439.8140. 240.64 1.004 1. 3]41-7]42.1 | ; 
8 38.3138-7139- 139.539.940. 340. 641. 0041.4 3 1 
9 38. 0038.43 8.839.239.6039. 9440. 340.741. 141.5 9 
EE. B.- e ted e. | 
1 | 37-3]37-7138-1138-5138.9]39-3139-7[49-1140-4[40-8 | ö 
2 36.937·3037. 73 8.103 8.5038. 939.3039740. 1040.5 
3 }| 35-07-9]37-4]37-$138.2138:6139.0139.4139-5140-2 
4 || 36-2136-6]37-0]37-4[37-8[38-2[38.6]39-0[39-4[39-8 
8 35836. 236.737.137.507. 938.338.739 ˙1039˙·5 
6 35.435·936.3036. 737.137.538.003 8.438 · 80392 
17 | 35-1135-5135-9]36-3]36-8[37-2[37-6138.0]38-4138.8 | 
8 || 34-7135+1]35-5]36-0[36.4/36-8[37.2437-6138-1138.5 | 
8 9 I| 34-3]34-7135-235-0136.c[36-4[36-9]37-3]37+7138-1 | 
34:2 I 33-934:3/34:$]35-2135-6138-1136-5130-9137-3[37-8 
1 || 33:5[33-9/34-4[34-8[35-3[35-7]36-1[36-5[37+9137-4 | 
2 || 33-1133-5]34-0]34-4[34-9]35+3[35-7[36-230-6137-0 
M 32.7133-1133-6]34-0]34-5]34-9]35-4135-8[35-2136.6 | 
4 32.232.733. 203 3.634. 134.503 5-93 5-4[35+5136-3 | 
5 || 31:8[3243[32-8[33-2[33-7]34-1134:6 3865. 5635.9 
6 31.4319 32-3]32-$133-3 33-7134-2[34-6[35+1135-5 þ 
+7 30.93 1.43 1.903 2.403 2.803 3.303 3-5134+2134+7135-1 
+8 || 39.5131-0[31-5}31-9132-413249133+4133+8[34-3]34+7 } 
9 30. o 30.543 1-6 31-5132.0132+5[32.9133+413 3+91{34+3 
35:2 | 29:5132-1132-0131-1131-5132-0132:5433:0135:#133-9 þ 
ol 29.1129.0130.1130.6[31.1[31.6[32.1132-5133-9133+5 | 
2 28.629. 129.630. 1030. 63 1.103 1.603 2. 132.6033. 1 | 
+3 28.1128.6]29.1]29.7[30.2[30.7/31-2[31-7132-2132.6 | 
4 || 27-<128.1]28.7129.2[29.7130.2[30.7]; 1-213 1732.2 
«5 27.1 27.0128.2 28.729. 229.730. 330.803 1.303 1.84 
0 26.527. 1027.7] 28.228.729. 329.8 30. 3030. 803 1.3 
7 | 26 ol26.6127. I — 2158.4 28.8029. 3129. 830. 3030. 9 | 


( 


54 ) 


DracoNnaL — to 38. 


C n Inch. | Mo | | J | 
1 38.01.2345 6.7 184.9 
nen TZ. ¶ TL. TT. IL. 
| 25-4 2beo[26.6]27.2/27-7 ws 4 gh 29.9130.4 | 
24-9]25.5|26.1[26.6|27.2]27.8[28.3128.9129.4]29.9 ] 
24+9]25-5126.1126.7 27.2 27. 28.4 28.9]29-4 
— [= [24:9]25.-5 20.1 26.727.327 · 802 8.428. 9 
— | — | = 25.0025. 626.2 26.7127. 3[27.9128.4 | 
— |— | — | — [25-o[25.6]26.2[26.8|27.4]27.9 ] 
—|—-|—- |= |— |5.-aſ25.6j26.2]26.8[27.4 | 
— |-|-]-|-]- Es. 1025.76. 3026.9 
— — = | = | = e gaze 25+7120-3 1 
— ec + 56-5257. 
| 1 } as} — — 3 — 125.2 
8 —ä u- — — — ee K— 26S. Es ns 
| 
Dragon. 39-0 to 39.9, 
| FOE | nch. 1 | 5 £5 * 8 1 
5 69% 11 ˙2 A2 4-5] 0. | 
ſameters. by 3 | | 
= ="|=—|==={==|==]==j 
"Inches. | Len.| L. L. L. [L. L. L. | 
2544 If 59-594 — |= [-[ L 
* 144 4: ons Frag! fee! Joe 1 | 
ö 3 I| 59-3]59-0159.8]60.1] — | — | — 
4 || 59-1159-4159-7]59-9Þ60-2160.5] — 
= 59-0159-2159-5159-8160.0j60. 360. | 
3 58.8059. 159.359.659.860. 1060.4 
s. 8.959. 159.459.759.960. 2 
8 58.45 8.759.059. 25 9.559.860. o 
958. 3058.558.8059.1059 359.659 960. 150.4 
— = eee 
I || 57.958.258.45 8.759.959.2595 | 
| 52 57.75 8.0058. 305 8.55 8.8059.10/59.3 | ; 
| 3 57.567 ·805 8.58.45 8.66 8.959.259. 4659. 760. o 
4 57457657. 958.258.458. 7 59-0/$9-31$9- «5159-8 
es I 57:2157-4157-7158.ol58-3158-5158.8159-1159-3159-0 


1 


 DraconaL 39.0 to 39.9. 


Metin Inch. ot Ay 
e bun | | | 
DO Fg 39.0 1 52 3 4 5 .6 7 8 9 
— — = A RRR HBB 
Te een 
| 57-8158-1158.4158.6158.9159.2159-4 þ 
; 57-0157-9158-2158:4|58.7]59.0[59.2 | 
57.457.758. 05 8.305 8.5058. 8059.1 
57-315 7-5]57-8]58-1158-3158.6158.9 
$7-1$7:3[$7-6]57:9]58:2]53:4158.7 
56.9157-1 | -0155-2153.5 | 
56.715 7-0f: 58.3 
56.5 50.8 58.1 
56.3156.6 58.0] 
56.1[50:415 57.557.8 
55˙ 958.1 +3]57-0 
55715040 56.8157-1157-4 | 
5 5.5055˙8 6.45 6.605 6.97.2 
55˙3055˙6 2056.46.757· 0 
5 8.9508. 
154-915 5˙2 8056.05 6. 35 6.6 
4.755. 05 .6155.8]56.1156.4 | 
| 4+3 54+0 s 
| 44115 4+ 
015 3.9 54. 
| 53+4153+0]5 3+ 
| 53115 3-415 3» 
52-915 3-215 3» 
| | $2+7]5 3+015 3+ 
| 52.652.808 3.153 
52.305 2.6052. 
| 52.0 52.3152 
51.8052·1½2.452.753·053˙3 
51.605 1.95 2. 25 2.56 2.86 3.1 
| 51-315 1-715 2. ol; 2.315 2-6 
| 5 1.15 1.45 1-715 2. 05 2.3 
; | 50.95 1.251.506 1.806 2.1 
| 50.75 1.0]51.3 . 
PE. 
J | 50.5 50. 85 1.11 


1 


DraconaL 39.0 to 39.9. 


6 peu Inch. | bh 
or the bun | 
Jand head di 39-0 I | .2 3 | 4 5 
ame ters. ö 
Inches. || Len. L. Le L. L. [L. 
30.2 49.349,69. 950. 2 50. 6050.9 
5 49.149. 449.750. oſõ o. 30. 6 
4 48.8049. 1049. 4449.8 50. 150.4 
3 || 4$:948:9{49-2149-5]49-8]50-1 
65 [| 4831480149 0149. 3149-0149:9 
| 7 || 45-1148-4[48.7]49-0149. 349.7 
| 8 47.8048. 148.448.8049. 149.4 
99 | 47-5147-9148-2148-5148-8149-2 
_31.0_1_47:3|47:5147:9148:3148:5148:9 
1 || 47-9147+3147+7]45-0[48.3]4 8.7 
| 2 46.8047. 147.4047 · 7 48. 1048.4 
3 46.546.847. 147.547 · 8048. 
4 || 40-2146.5146-9147-2147-5]47-9 
5 ] 45-9146-3]46-6146-9147-3]47-6 
6 || 45-7146-0]46. 3046.7 47. 0047.4 
2 45445-7446. 146.445.747: 
8 45+1]45,5145.8 46.1 40.5146.8 
9 || 4+345-2145-5]45-9146-2146.5 
32:2 | 4£514:9/45:2145:9145:9149-3 
| 1 || 44-2144-6/44-9]45-3]45-6146,0 
| 2 || 44:9144-3]44-7]45-245+-4145+7: 
| 3 || 43:7144-9144-4[44+7]45 1145-4 
4 | 43:4[43-7]44-1]44-4[44-8]45+1 
5 || 43-1143-4[43-8[44-1144-5]44-8 
.6 42.8 43. 43˙5 43˙8 44.2 44-6 | 
7 42.52.8043. 243 · 543 · 9044.34 
8 42.142.542. 943 · 20 43.664. 0[44·3 
9 41.8042. 242.6042. 9%· 3043. 744 
DDP 
o1 41.2][41.6[42.0[42+3[42+7143+1 
«2 40.941. 341.642.0042. 4/42. 
3 40.6140. 94 1.341.742. 142.4 
4 40.240.604 1.004 1. 441.742. 1 
5 39.9040. 340741 · [4 1. 4441.8 
6 || 39-6139.9]40-3]40-7]41-1]41:5 
7 39.2]39.6140.0]40-4[40-8]41+2 
8 i} 38.9139. 3139-7 40.1 40-4140.8 


„ 


D1acoNAL 39.0 to 39.9, 


1 Inch. | | | | | 
un " 
. t- 439.012.345 e 8 
ameters. VVV ; 
Hebes || Len, I. L. L. L. E. E. L. EEE 
33-9 || 38.538.939. 339.740. 140. 540.911.304 1.7042. 0 
FSF 
7 || 37-8138-2138-6139-0[39-4[39-8[40-2]40.6 47.o[41-4 
2 || 37-4137+9]38-3[3%-7139-1139+5[39-$]40-3]40-7[41.1 
3 || 37-2137-5137-9]38-3]38-7139-1139-5]39-9[40. 3040.7 
«4 || 30-7137-1137+5135-9]38-4[38-8[59-2[39-6[40.0[40.4 | 
| 336.8037. 237.6 438.839.239.640. 
36-4 38.538.939 3039.7 
; 38.1138.5138.9139.3 
| 37.738. 238.6039. o 
37-4]37-8[38.2138.6 | 
-0137:0137-4[37+ 38.3 
36.6]37-0[37.5[37 
30.2136.7]37-1137\s | 
35. 8036.3]36.737. | _ 
35-4]35-9136-3[36.8 | 
35-0]35-5135+9]30-4 | 
34-0]35-1135.5[36.0 
34-2]34+7]35+1]35-6 
33-5134-3134+-7]35-2 
33-413 3+8]34+3134+8 
| Buddy © dew) ee :5132:9133:41]33:9134:4 | 
+} 29.530. 0030. 53 1.03 1.53 2. 003 2.5 33-0133-5 33-9 || 
2 29.029.530. 0030.53 1.1 31.632.132. 533.003 3.5 
3 28.529.029. 530. 130.603 1.131.632. 13 2.60331 
4 28.0028. 529.029.6030. 1030.63 1.1 31.632. 1032.6 
T 27.4128.0128.5]29.1129.6130.1130-7]31.2[31.7132-2 | 
8 26.927. 528.028.6429. 129.730. 2030.73 1.203 1.7 | 
+7 26.326.927. 528.128.6029. 229.730. 230. 703 1.3 
8 258026. 427.027.528. 128.729, 229.730. 3 30.8 | \ 
| | o 25. 225.826.427. 0027 · 628. 1028.79 2029. 8130.3 
| 37:9 || = |#$:2]25:8]20-4427:9127:025:2125:7129:3]29-8 } 
4 1 — | — 25.3125.9|26.5]27-1]27-6]28-2[28.8]29.3 | 
12 | — | —| = [25-3]5-9]z6-5]27-1127-7]28-2128.3 | 
3 4 —=|=]|=]= |= [5:-9]-0-5]27-1127-71:8-3 | 
| 4 | =] =| = |- |= |= 6.c 46.67. 27.8 
4 5 — | —1—1——1—1— 36. o 26.6]:7.2 | 
M. 0 ens | 1 — —— — —1 — — 26. 26.7 h 
| 27 ——1— —1——1— 1 —1—1 26.1 
| ] 
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| Dracona 40.0 to 40. 9. 


* 


Y thi. . 
— —B A. A. Ao bs ne ties oldies. Act... . 5 aid —_ * OW * 


a T _ 
SM 3 a! 5161.7 81.9 
| 
EL [LL |L|L|L|L 
r 
— 1211 
62.062. 3 — — 142 — 1— | 
+5 || 61-461.862.1162.4|— | — | —| —-|— | — 
| 461.761.962. ee — 14 — 
7 || 61.367.561. 8 2.0% 2. 1 
.8 61.106 1.37.66 f. 90 2. 16 2. 462. — 
9 || 60. 515 61. .. 8 | 
26.0 || £0.71 51.56 1.8 | 
1 517.1 61 
22 | 60. 60. 9161.2 
3 160. 2060. 50. 8E 1. of 1. 316 
60.1 80. Po. 8 61. | 
T1 | 
5 Þ 592 
5 || 59- 60.0060. 60. 550.8 5 1.0061. 
7 59.59.8860. 1050. 300. 6.50. go i. 1/70 
8 39.3590 9. 900. 10. 460. 760.9 . 
9 59.259.459. 60. o 60. 260. 560. 8861. 0051. 3061.6 
27.0 | 59:0159-2 [59-5159-8[Þ0. 1060. 3060. 650. 961. 1161.4 
3 58.8159-1 59. 3159-0159. 960. 1000. 60, 760. 97. 2 
2 58.65 8.959. 259.459.760. 0060. 200. 560. 806 1. o 
3 58. / 58. 59.0 59.2 59. 5159.8 60.1 60.3 50.6 20.9 
4 38.2058. 5 8.805 9. 1059.35 9.6059. 960. 160. 460.7 
5 Js. q58.358.6 $89159-1]59-4159-7]90-0[60. 60. 5 
6 | 57-9]$8-1158-4153 769.059.259.559 · 8050. [%. 
27 [37-9879 58.2158-5158.8159.0159.3}59-6[59-9560-1 | 
8 57.5 $7-7]$9-0]58+ 3158-0 568.9159-1159-4[59+7 | 
9 I 57-3157-6157+8]58. 1]58.4158.7158-9159e2159- N 
28.0 | 57-1157-4157-0 $7:9158-2158-5]58-8159.0ſ59. 3]5 9- | 
*l {ff 50-9157-2[57+4[57+715S0[58.3 58.6 58.8159-1159.4 | 
-2 I 56-7157-015 7+2Þ57+5]57-8]58.1}58-4þ58.6[58-9159-2 | 
3 I 56-5156-857-1]57-3]5 7-015 7-9]5 8-215 8-5}5 8-715 9-0 | 
4 If 56-3þ56-6156-9157-1157-4157+7158-0Þ5 8.3058. 5J58.8 
5.156. 46.7 566.957.267.567 · 805 8.18.35 8.6 
| 6 55.956. 25 6.56 6.75 7.057. 36 7.6567. 9058. 168.4 
RYE © 7.467.757 · 968.2 
L EA . 


land head di- 
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D1AGONAL 40. o to 40. 9. 


Halfthetun inch. 
fof the bung 40. o 
Jameters. 1 

Inches. ; Len. | 


28.9 ff 55-315 
29-0 11_55:0155: 


56.9 7712 51 25 5 32.1 
3159615 1015143 51.605 1. 
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DrAaGoNAL 40.0 to 40.9. 


Half the ſum Inch. 
of the bung 
and head di- 
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Halt the ſum Inch | | . a . 
40.0 112 3 4 3 6 7 8 1.9 | 
Inches. Ten. 855 L. [L. L. L. L. . . 
36-3 || 33-934-234-5135-0135-4[35-9[36-3]36-8[37:2[35.6 
1 I 33-1133+9134-1134-5[35-0[35-5[35.9f36.4 37-3 
'5 | 33:7Þ3:233-0134-1134-6135-0135-5136.0[36.4[36.9 
6 || 3*-2132-7133-2133-7[34-2[34-6[35.1135.6 36.5 
7 1.832.332.8033. 2 33.734. 2034.73 5. 1035. 36.1 
8 31.331.8032.3032.803 3.303 3.8 34+2134-7135+2]35.6 
„„ | 32:5131:3031-9132-4132-8133-3133-8[34-3]34-8[35.2 
[2-32 Þt:9Þ-49Þp2:4132-9133:4433 9134:3134-8 
1 I 29:9]30-4[30.9 -4132+9133+4[33+9134 4 
| *2 || 29:4[*9-9130-4 *-0132-5133-0133+5[33.9 
1 28.8 29-4129-9 31.532. oſʒ 2. 503 3. 0 33.5 
1 28. 3028. 929.4 31.013 1.532.103 2.603 3.1 
8 27.828.428. 9 0.531.131.6032. 132.6 
| +6 27.227. 8028.4 30.030. 603 1. 103 1.6 32.1 
| 7 26.727. 3027. 9 29.530.130. 603 1. 1031 7 
| 8 26.126.727. 3 29.029. 6030. 130.73 1. 2 
9 | — 26.1ʃ26.8 28.529. 1029. 630. z 30. 
38.0 — — [26.2 28.0028. 59. 129.730. 2 
1 27.428.028. 029. 1029.7 
2 = — 1 — 26.927. 528. oſz8. 6 29.2 
3 | ==] 26.326.927. 5028. 1028.6 
4 — 1 — 1 — — 26.3 27.5128.1 
5 | ===] —| — [26.4[27.0[27.6 
| 6 — 1 — 121 — 1 — 26.427. o 
3 Op e N 717664 
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DIAGONAL . 41.0 to 41.9. 


e 7 50. 906 1. 


60. 6050 gh 91.1J01.4 461. 


1. 


nee 1 | * 1 

rer 41.0 1 2 3 4 5 | .6 | 7 8 9 

Inches. L. | L L. L. E L. IE. L. L. 
25+7 63.8]. 1 $a —] — I ; 
90, BY WENN Pr =|=== 
70 Err. 534 937 04.C 64. 54.5 —_— oa —1 ww | 
| 2 63-3163-5103-8]64-1]04-3]04-60] —| —| — 
is | 62.963. 6344103: 6063.9 4.264. 64.71—— 
0 62.763. 0063. 200 3.5 3.764. 064. 2064. 564 · 865. o 
© 62.862.863. 3. 3063.63. 8e. 164.304.6689 
5 62.452.652. 93. 153.453.763 ·954· 264.44. 7 
3 + 62.2 62.4 207 930 63+2 53-5 63.8 54 964 3 64.5 
9 61.852.152. 462.6 62.9 63-2 03-4 63. 7 x 54 9164.2 
27. | 61-7] 51.9 6242 9345 62.7103-0 63-216 3. 93-3103.8 64.0 
| 4 61.54 577 0 1.7 62:0 902.302. 2.803. 93.3 63.6 03.9 
61.3 516661. 862.1 52.46. 3 · 2 034 63.7 
Aer 61 7%. 92.52. 52. 2403 · oo 3· 3063.5 
60.961.461. 561.8052. C2. 32. 62.806 3. 13. 3 
50. 86 1.86 1.346 1.6% 1. 82. 9163.2 
3-0 
2.8 


. — _ 


+, . . 60. 260. 860. 86 1.06 1. . 46 62.1 * 4062.6 
60. o 2 50.160. 900 1.16 1. 46 1. 7b 1.92. 202.5 

—— 59-3 160.4 60. - 60. 61. 240 61. 01.8 62. 2 2 

— 1— f — — — 

nee 597 95 50.2 60 5 IQ, 161. OI 51. 61:6 61.8162.1 

..\,- og -Þ 59.5059. 60.060. 300. 1 o. 861.10614 1.7 1.9 

3 39.369.659. 8060.10. 60. 700. 90 1. 201.50 1.7 

«4 59.4159. 59.6 59.9 2060. 560. 76 1. of 1. 306 1.6 

g 5 5 555 59.259. 559.760. oſoo. 3060. 660. 8.61. 101.4 

5 7 + 7 59•0 DI5 9+ 345 9+ 5 59. 8160.1 60. 4 60. 6160.9 61.2 

7 58.5 185 59.159.3059˙:659·9f60. 2050.5 foo. 761. o 

8 || 58. 358.605 8-915 9-215 9-4[59-7 60,0160. 3060. 560. 8 

9 358.158.458.759. 0059. 289.5059. 800. 160. 360. 6 

29.0 || 57-9158-2158-5158-8159-0159-3159-0159: 2255 250.4 

at || 57:7158-0158-3158-6158-8[39-1 59-4159-7!60.0160.2 


| Halfthefum nch. 1 } : 
1544675 
— —— == —_|——|ASF=zqz . <q ql === | 
| Inches. || Len.| L L. L. LL. LL „ 15 wah 
29.2 || 57-5157-8]58-1158.4/58.6158 $9-2159-5159-8160.0 
3 | 57.3 7. 57.9 58.2 58 58.7 59. 4 59.3 0 9.6 59.9 
| 4 | $7-3157-4157-7158-0458. 258.558.859. 169.4059. 7 
5 || 56-9157-2157-5[57+$158-0]58-3158-0158-969.2159.5 
6 56.757.057. 357.657.868. 1 8.458.769.059.3 
7 56.556.857. 57 · 667. 8. 205 8.56 8.805 9.1 
8 56.366.656.8057· 157.457.768. 658.3 8.6 8.9 
9 || 561 50.3156.6 57+215 7+$15 7+8158.1158.4158.7 | 
30.0 || 55-8156-1156-4]56-7157-957:3 $7:6157:9Þþ 8.2158-5 
1 } 55-6j55: 5156-815 7.105 7:4157:7168-0158-2 | 
| .2 | 5$-4155-7]56-0]56-3150-6]56:9j57+2157+5]57-7158.0 
3 55205 5.505 5.8 . 456.455 56.767.067. 27.557. 8 
4 553.055. 35.6055 956.205 6. 6.62.97. 157-6 
5 | 54:7155-255-3155-9[55-9]56:2156:5]56; 5.57. 
RE”. 5154.8 55.7566. 0656.3 56.656 9567.2 
1 . 255˙8 8.466.640. 7 
41 +8 15 $+3}5 5405 $49]5 0.2156. 5156.8 
1 955. 5.465.766. 06. 16.5 
31.0 $154:8]5 541 55 2.6.5 
| + 28 *3}54+0}54+915- 5-215 $+515.5-8]56.1 
1 54454756 5:0 55565ʃ6 55.9 
| 3 54˙1 51.4548 * 15.455 ·7 
5 «615 3-9]54+2 5161.5 $5-455-4 | 
1 43˙754.954.3% 4654.95. 
| 6 | «15 344]5 3-815 4115 44[$4-715 5-0 | 
„ «915 3:25 3-515 35315 $6315 4-445 4+7 | 
B | 52-715 3-0|53-353-6153>9|54-2154-5 | 
| 9 | 524415 2.75 3-915 $2415 357 [54-915 4-3 | 
| 32.0 | 152-215 2-5] 2-85 3-2] 3+41$ 3-715 4:0 | 
| 1 [5 1-9]5 2. 2]52.6]5 2-915 3-2[53-5]53-8 | 
| 1 +2 1} 59 [51-715 2-915 2-315 2.06 24915 3-3Þ5 3-0 | 
»3 | 50.55 0. 86 1.105 1.45 1.75 2-115 2.45 2+715 3-045 3:3 | . 
ieee ee, 
| 5 {| 49-9]59-3 50.6150.9]5 1+2]5 1-015 1.95 2.25 2.55 2.8 
L 6 I 49-7159-0150. 3050.75 1-015 1. 35 1.65 2-015 2. 305 2.6 | 
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Draconar 1 to 41.9. 


| 49-414947159-1150-4150- 715 1-151 4 $147 $2: gl 52: 3 
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DI1AacoNAL 41.0 to 41.9. 


stile | RH 1 — 
of the bun | 
Jand head 2 13141455 6 T1: 
ta. Sa Has foes 
Inches. L. [L. L. L. L. 
32.8 50. 150. 550.805 1.15 1.4 
9 49.9050. 250. 550. 95 1.2 
1222 [42:049-9]52:3]52-0150-9 
3 49.3049. ß0· oy o. 30. 
ks... 49.149.449 8050. 150.4 
1 48.8049. 1049-549. 8050. 1 
4 48.548.949 249.5049 · 9 
3 948. 3048.0 48. 9049.3 49.6 
0. 6048. 0048. 304 8.749. [49-3 
1 447.7048. [48.448.749 
8 47447-8048. 1048. 5048.8 
N 47•4½7- 57.848.248. 5 
34. 140-8147-2147-5]47:9]48-2 
1 46.546. 9047. 347.6048. 0 
2 46.3146.6[47-0]47-3147-7 
82 46.0146. 346.747 · 007 · 4 
4 145-7140. 0046. 446.747. 
+. oo 45-4145-7140-1146.4140.8 
| ; 0. * $7145+1145-4145-$]46.1146.5 
1 444.745 · 1455045 · 8046 · 2 
13 144-4/44-8]45-2]45-5]45-9 
1 * -7144-1144-5144-9145* £4 
359 4 43-8/44-2144-5144-9]45-3[45:7]40 © 
1 4354394442044. 0045. 
11 143-2143+5143-9]44+ 3144-745: 
3 142-$143-2143-0]44-0144-3]44- 
| <4 142-5]42-9]43-3143-0]44+-0]44- 
| 5 842.242.0042. 9433043 ·74 
6 41.8042. 2 42.6043 · 0043 · 4 
7 141.5]41.9]42.3]42-7143-0 
8 «7141-1 41-5]41-9]42. 3]42+7 : 
0 40.8041. 24 1.6042. 0042. 4 ; 
\ 236.0 40.4040. 41.2047•0 42.0 1 
I 40.1140.5]40.G]41-3]417 | 
. 39.740.140. 540.9413 | 
| 3 39.3039. 840. 240. 6041. | 
2 39-0139-4[39.8140.2140.6 


( 65 ) 


DtaconaL 41. 0 to 41.9, 


Half the ſum inch. 


f the b 
5s 1 
ameters, „ 
Inches. | og 
2 POS 37-3 
.6 | 36.9 
7 36.5 
8 36.1 
9 357 
\ 37-0 35e3 
I 34-9 
1 34.4 
3 34.0 34. 
** 356 
| 5 |} 33-1133-6 
_ 6 32.633. 
18 — 
8 | 
9 | 
38.0 1 0:7 
. | 9.7 
3 29.2 
4 | 28.7 
5 || 28.1 
2 | 27-6 
7 1 27. 
+8 26.4 
242 
39-0 — 
7 = 
2 =Y 
73 3 
2 3 


28 


6 — * 1 — ** 


EsRAruu. Page 57, 1. 14, for 37. read 37.8. 
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Draconar 42.0 to 42.9. 


B Inch. : EY | 
8 : 1 
ach bead d.. 42.00 +1 | +2 * 8 
ameters. — . | — 
| Inches Len. L. I. L. . L. i 
26. | 65.3] —. Fg . — — 1 — | 
X 65.154. — ws 8 kt RE | 
| 1 | 65.965.205. F 
7 }| 64-$165-195- 125 an Hoop ha hole: 
8 64.654.955 2; - ont Prog) heal Tap 
9 64.54.75. 55˙ 866.0066. 3 —-J— 
| 27.0 643 64. TH: 8 — 
A 64.14.44. 65 465.966.246. 
2 64.064. 24. 565.3 55.866.066. 
43 ö 63.864. 064. i 55.0165.9166.1 | 
4 63. 903.9 | 4. 04. 95˙4 65 ; 66.0 | 
5 I £3-43-7124 64-5194-8155-0]65+3]&5-5]65-8 | 
6 63.363.553. 64.364.664. 8065. 155. 465.6 
7 { 63.110 34193 9064. 254.464.764.965. 255. 5 
8 62.963.206 74.4. 264.564: 8065. 065. 3 
1 | 62.7163.0103.3163.5163.8[64-1164. 3]04+-0[64.9165.1 
| 28.0 | 62.6]02.8 03.1 63 64.4164-7 65:0 
| oÞ -{ "62.406 2.0 53.7 04+ 4.3 64. 40 8 
11 | 62.2192.5102.9716.3-0163-3 63. 8154.1 34 6 
3 62.0062. 3 63.0063. 9064. 264.4 
4 || 61:8|62.1162.4162.4]62.9[53. 63.764. 0064.3 
| 5 | 61.751 162.5 03.5163.8164.1 | 
| 6 I} 61.5161 | 3-4163.6163.9 | 
7 J 61.351.651 2.9163. 263.50 3.7 
| 8 \| 61.1161-4[01-6161.9]62.2}62.5]62.7163-0j63.3163.5 
9 60. 96 1. 26 1.5061. 62. 3162. 562.863. 1063.4 
29.0 || 60.:191-9 61. 62.162.462. 62:9]63.2 
1 60.5100.8[61. 1101. 361.661.962. 2]02+4162.7]63.0 | 
2 || 60.35]00:6150.9{61. 2164.4[61.7162.0102-3]62.5]62.8 
3 60. 1060. 61.561.862. 162. 3062.6 
4 9.900. 260. 560. 91. 1061. 351.65 1.962. 262.4 
5 59.750.060. 3460. 660.961. 1051. 461.762.0062. 2 
59.559.860. 1060. 400. 760.901. 20 1.561. 862.1 
7 59.359.659. 960. 2060. 50. 86 1. 006 1.306 1.606 1.9 
+8 59.159. 4J59.7J60. obo. 3060. 650. 806 1.1 61-4 01.7 
EE 58.9159.2159.5159.8'60. 1160. 4450. 0060.96 1. 216 1.5 
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DIAGONAL 42.0 to 42.9. 


The erin Inch. | | | 
0d bead d. [42-0] «I | 2 |-3]-4]-5|-6]-7]-8].9 

ph ALIA = _ [=<cw Sn. 
Inches. || Len. | L. L. L. L. L. L. LY . | 

33.5 50. 450.75 1-015 1.35 1-715 2075243152715 3-0 

„ Fo. 1050. 450.705 1. 105 1.4 1.762.152.4052. 7 

8 49. 8]50. 105 0. 550. 806 1. 15 1.55 1.805 2.105 25 

9 49.579.950. 250. 550.95 1.205 1. 56 1.942. 2 

ere eee eee 


—— 

53.3 

53. 0 

52.8 

52.5 

49 142 —. 

1 || 49-0[49-3/49-7]50-0150-3]50-7]51-0]5 1-3]51-7]52-0 
| | 51.7 
51.5 

91.2 

50.9 

50.7 

50.4 


2 || 48-7149-1149-4149-7]59- 150.450.751.114 | 
«3 48.4148. 8149-1149-5149.8150-1]50.5[50-8[51-1 | 
4 | 48-1148. 5]45-5149-2[49-5]49-9]50-2150-5150-9 - 
«5 || 47-9148-2[48.0]48.9149-2[49-0[49.9 $0.3]50-0 
6 Þ 47-0147-9j48-3148-0149-0[49-3149-7150-0]50+3 
7 || 47:3[47-5[48-0148. 348.7049 · 0049. 4449 ·7 50. 
8 47.0047. 347.748.0048. 448.749. 1494449 · 8050.1 
| 9 | 46-7147-0j47-4[47-8[48-1148-5148-8149-2149-5[49-8 
35.0 | 46:4146-7147-1147:5147:3[48-2148-5]48-9149-2149 
81 45˙¹ 46.446.847. 247.547 · 948.248.604 8.949. 3 
458046. 146.516.947. 247.6047 · 948.308.6049 · 
45.045.846. 246.646.947. 347 · 6048. 0048. 4448.7 


47. 0047. 347.7 48. 1048.4 


| 
„2 | 
3 
795 
I 44.845.245. 646. 0046. 346.747. 0047. 4447 · 848.14 
| +6 || 44:5[44-9]45-3]45+6]40-0]46.4146.7]47-1147+5]47+8 
T +7 44.244.605. 0045: 3045.76. 104%. 446.8047 20475 
| 8 || 43-9]44-3]+4-0[45-0145-4]45-8[49-1146. 5]40-9147-2 
9 || 43:5143-9[44-3]44+7]45-1]45-4[45-8[46-2140-6]46.9 
36.0 || 43:2/43:0]44-0]44-4144-$]45:1/45-5[45:9146-2146:0 
41 If 4249143+-3143+7144-9]44+4[44+8]45-2[45-0]45-9]40+3 
2 || 4245142+9]143+3143+7144+1]44+5 +4-9145- 45-6]46.0 
3 42.242.643. 0043443. 844. 2 44·544· 945 ·3045 · 7 
4 | 41:9142-3]42-7143-04 3.443. 8044·2044· 6045 · 045 · 4 
«+5 | 41:5]41-9}42-3142-7143+1143-5[43-9]44+3[44-7[45-0 
| 6 | 41-2[41-6]42.0[42.4[42-8[43-2[43-5143-9]44+-3[44+7 
: 7 || 4948/41-2141.0142.0142.4 424814 3-214 3-0144-0[44-4 
j 8 40.4 40.804 1.34742. 1042.5 42-9]43-3 4$.7144-0 
; 9 || 40-1140-5]40.9]41+3]41-7]42-1[42-5142-9]4.3+3]43-7 
i ee tt ..- 
1 39.339.740. 240. 6 11.914 41.8142. 242.643 · 
b 2 38.9139. 439.840. 2140. 64 1. 1141.5[41.9ʃ42z. 342.7 


ö 
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DIAGONAL 42.0 to 42.9, 


* . 
080 
——ñ 


5 1 Inch. | « To 
or the bun 

and head G. 42.0] .T |.2 314 

ameters, | RR 

Inches. [Len-] L. L. L. | L. 

37-3 38.639. 039.439. 8040.3 

4 Þ 35-2]38-9139-0139-5[39-9 

5 I 37-$]38-2138-7[39-1139+5 

6 || 37-4137-8[38-3[38-7139-1 

7 I 37-2137+4137-9138- 3138-8 

+8 || 30.6137.0[37-5137+9]38-4 

9 36.136.637. 1037.53 8. o 

38.0 _35:7]39-2130-7137: 1137-6 

1 35335. 8036. 236.737. 2 

2 || 34-9]35-3]35+8[30-3136-7 

3 I 34:4[34-9]35-4135+9[30-3 

4 34013 4+5135+2135+4135e9 

"> 33-5]34+0[34+5]35*2135+5 

6 33.133.634. 134.635. 0 

7 32.33.13 3˙634˙ 134.6 

8 32.103 2.6033.1033.634.1 

9 31.603 2.1032.733.2033.7 

39-0 ||_31-1131-7132:2132:7133:2 

of 39.6131.2]31-7132-2[32.7 

2 30.130.703 1.23 1732.3 

2 29.6130. 1]30.7131-2j31.8 

4 || 29.029.630. 230.73 1.3 

8 28.5 29.129.730. 230.8 

6 II 27.928. 529.129.730. 3 

7 27.428. 0028.629. 229.7 

8 | — 427.428.0028. 629.2 

g || — 127.428. 0028.6 

40.0 — —— 27.528. 

| "Y | — _ 7.5 

2 FFT 

3 V 

4 . 


— 


] 
5 | .6 8 9 | 
L {Lic} 
4071411 41.9142+3 
(40-3 40.7 41.6042. 
40.0040. 4 41.2041. 6 
39.6040. o 40. 8041.3 
39.2039 ·6 40.540. 9 
38.8139-2 40.1040. 5 
38.403 8.939.339. 740. | 
—.28—868899.3039•8 
37.603 8.1 38.939.4 
37˙237˙703 8.138.639. 0 
36. 8037.3 38. 238.6 
36.4 36.8 | 37.8 38.2 
36.036.436. 937·3037.8 
35-5130-0136. 5139491374. 
35-1135+0 137-0, 
34+6]35.1 36. 1036.6 
34.234. 736.1 
33:7134'2 3221357} 
334313 3+$[34-3]34+8135+3: 
324813343 34+3134+8 | 
32.3132+8133-3]33+9[34-4 
31,8132-3132-913 3+4(33+9 | 
31.3 31.932. 32.9 33.4 
30.83 1.4/3 1.93 2· 433.0 
30. 330.803 1.403 1.92.5 
29.8030.3 31.4320 
29.229. 8 30.903 1. 5 
28.7ʃ29.3 39.43 1. o 
28.1028. 7 29.930. 4 
27.5028. 29.329. 9 
— [27.0 28,8129.4 
— — 27.6 28-2128.8 
* 27.628. 2 
| | 
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D1aconar 43.0 to 49. 


{Halttheſumil[nch. 
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"ye . 5 " 2 3 OY 
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6156.8 
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82332 
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ee 
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Sb ik 
Oo = + ONQ 


5.155. 3065. 65.9 


54.9065. 205.4005. 7 
63. 463.663.964. 264.4 96 51 965. 25.5 
| 8 65.1 65.3 | 
4364.64.95. 2 
54.2064. 464.765. | 
6 O[6 4+ 2 64 5 64.8 | 
63,8164. 1164. 3164-6 | 
63.964. 164.4 
63 · 64 · oſo4· 2 
[53-5153-$]64-1 
[03-3103-6[63-9' | 
03-1163.4[03-7 
62.9103.2[03.5 
. 763. 0063.3 
5152.806314 
1.82.1 2.3 62.6 2.9. | 
60. 260. 550. 76 1.005 1.306 1.606 1.952. 1052.42. 7 
60. of 0. 2160. 560.8 .7152.0162.2]62.5 
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DrAON AL. 43.0 to 43 


ameters. 


[atinefomnTach, 
of the bung 
and head di- 


63.5 
58.) 
5 
58 


43.0] 


| 59˙9 60.2 


4159-7100-0[60. 


59.2 59.550. 
7159 05 9.36 9.6 
8.5 27. 59-3145 9+4 
3658.65 8.959˙2 


58.58.4586 8.9 9.2 


_ 


oy _— _w_—__Occ__ oe a.” 


57-$158-2]58-4]58-7] 


| 59.67.9658. 2158-5158. 


$57-4157-71$8-0[$8-3 


57.257.557. 8058.18. 
56.957.257 · 87 · 8058. 


55-1]55-4]55-7156-0 


54+8[5 5-215 5-515 58055. 


54.6066 4-915 5-215 55 
54+4 þ5 44715 5-0j5 5˙3 


$415 4-4]647]55-1]; 45 5-715 


53 9154+2]5 4-515 4-8 


53 06 3-9164-3154-6 $4+9]5 5-2 
53-415 3-71540164-818 bl5 540 


$31] 3-4]3:06 461 
52-9]5.3+2 3-5153- 
52-615 2-95 3-315 3-6 


| 52-3]52-715.3-o5 3-3f5 | 


| 52.1]52-4]524715 3-1 


1.85 2.152.556 2.85 


5 
51.66 1.95 2.252 5 
3 


$9-3159-5 59. '8 


58.7059. 0 15 9-3159-6 


1.3151. 51. 3 
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Draconar 43.0 to 43.9. 
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ET ͤ?—— ——u— — — 2 — 


| HalFthefor [nch. | 
f the 
and head d. 4300 +1 | +2 
ameters, 3 
Inches. Len. L. L. 
34.6 [51.05 1.36 1. 
7 50.7J51.1j 1.4 
8 50. 550. 805 1.1 
9 50.2 50.5 50.9 
35-0 || 49-9159-3150.6 
ol 49.6[50.0[;0.3 
. «7150.0 
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DIAGONAL 44.0 to 44.9. 


© —— 


1 Inch. B i 
0 un 
1 my 44.0 1 2 3 4 5 6 7 0 : 9 
ameters. % —— © nes os 
oe E[E[EEEEEEE 
| 27.9 68.0j68.3} —| —j—|=]—]= — — 
a. eee. 
7 || 67.7167-9168:2168.4168.7] —|'—| —[— | — 
1 8 a 68.0108.3]68.5108.8] — | —] — | — 
3 || 67-3]67-6]57-5]08-1168.4108.6]68.9] — | —|] — 
4 67.267. 467. 767. 908. 2068. 56 8.769.000 — | — 
5 67.0067. 357.567. 868.068. 3068.68. 869.11 — 
.6 65.8067. 167. 3067. 6067. 9068. 168.468.758.969. 2 
.7 66.766.967. 267. 44%. 768. 0068. 268.568.700. % 
8 656.566.767. 067. 367. 567. 8068. 1068. 3068. 668. 8 
9 65.366.656. 8067. 1057. 47. 667. 9068. 2008.4 68.7 
29.0 || 66.166. 466.7 66.9]07-2 67.567. 768.0068. 2068.5 
7 11 66.0166. 2[66.5166.8[67.0[67.3|67.5167.8168. 108.3 
.2 || 65-8[66.0[66. 366.666.867. 167.467. 667. 9068. 2 
3 65.66 5.966. 166.466.766.967. 2007. 567. 768. o 
4 65.465. 7066. 0066. 2066. 5 6. 8057. 007. 3067. 667 · 8 
5 65. 265. 56 5. 8066. 0066. 3066. 666.967. 10% 4 67.6 
.6 65.1065. 365.665.9066. 1066. 466.766.9067. 267. 5 
7 64 965. 1065. 465.766. ob. 206. 566.867 0067.3 
8 64.765. 0065. 2065. 565. 8066. 066. 366.666.9067. 1 
9 64.5064. 8065. 105. 300 5.6 5.966. 156.466.766. 9 
30.0 04. 3104-6]04.9 65.1 05.4 65.7106. 56.2166. 5166.8 
.1 || 64.1064. 404.755 · o [o 5. 2005. 565. 8066. 0066. 3066.6 
«4 63.9064. 264.564. 865. o[6 5. 365.6065. 966. 166.4 
3 63.8064. 06 4. 354.664.955. 105. 45.765. 906.2 
4 63.663.864. 1054. 464.764.965. 265.565. 866. o 
5 63.463.763. 964. 264. 564.865. 0[55. 365.6065. 9 
6 | 63.263. 563.764 · 0064. 364.654.865. 1065. 465.7 
7 || 63-9163. 3063. 563.864. 164.464.764.965. 2065. 5 
.8 62.8063. 153.453.663.964. 264. 564.765. 0065. 3 
9 62.662.963. 2063. 463.764. 064. 364.564.806 51 
31.0 || 62.4162.7103.0153-2163.5193.8[64.3164.4[64-6164-9 
.1 62.2002. 562. 803. 03. 3063. 03. 9,4 204. 44.7 
2 62.0062. 352.6062. 806 3. 163. 453.764. [6 4. 264.5 
3 61.8062. 162.462.6062. 90 3. 2063. 563. 8064. 154.3 
4 61.661.962. 262.462.753. 0063. 353.653.964. 
Foal 61.4161.7"62.0]92.2[62.5'62.8163.1163.4163-7103.9 


to) 


Dr1aconaL 44.0 to 44.9. 


Half the um Inch. 


| — 
f the bun 
[of the bur 44.0 6789 
ameters. 8 | 
Inches. || Len.| L. Lhe Hs +6. 
1.6 61.2[61.5 62.9 63.2163. "FRF 
: 7 || 61.006 1.3 62.763. 0 5 I 
8 50. 861.16 62.506 2.8063. 1053.3 
9 0. 6060.8 62.362.606 2.903. 
32.0 || 60. 3060. 66 62. 152.462.7062. 9 
1 60. 1000. 400.701 661.962. 2 62.5162.7 : 
.2 59.9060. 2060. 560. 806 1. 106 1. 46 1.762. 0062. 2162.5 
3 59.7 61.206 1.561.752.0062. 3 
+ 59.5 61.006 1.2 61.5101.8 62.1 
5 J 59.3 60.76 1.006 1.306 1.606 1.9 
6 59.1 5160. 8161.1 61.4 61.7 
7 | 58.8 60.6060. 906 1. 206 1.5 
8 58.6 60. 460.76 1.006 1.3 
9 58.4 60. 250. 560. 806 1.1 
33.0 | 58-2 60.0160. 3]60. 560.8 
© 4 57.9 59.760. obo. 3050. 6 
0 1470 99.559. 8060. 1050. 4 
3 || 575 59-3(59-6]59-9[60-2 | 
4 572 59.159.459. 760. 
+5 || 57-0 58.8159.1159-4159-7 þ 
.6 I 56.8 5 8.605 8.95 9.205 9.5 
7 56.5 58.415 8-7159-9[$9-3 
8 56.3 58.105 8.558.805 9.1 
9 | 56-0 57.9058. 205 8.55 8.8 
22. 2... 
+ 55.0 57-4157+8158.1 53-41 
2 if 5543 $7-2[57-5[57-8158-1 
3 I 55 $7-0]57+3157-0157-9 
4 || 54-8 56.7 57-0157-3 57-7 
5 || 54-6 2 56.5156-8[57-1157-4 
6 I 54-3154-6155-0 56.2}50.6156.9157-2 
7 J 54.154˙454.7 56.05 6.3 56.656.9 
8 | 53 $154-1]54-5 $$+7150-3 56.4% 0.7 
9 | 53-51]53-9154:2 55-5]55+8]56-1150.4 
35.9 _53:3]$3:953-9 $5:2135-6155:9]56:2] 
1 I} $3-<[53-3 53.7 55˙055˙3658˙·5ʃ5C.0 
2 1 52.82.1134 $4.7155-115 5.40557] 
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D14coNAL 44.0 to 44. 9. 


| 


ameters. 


omar 


'Inches. 


Half the ſumiſ Inch. 


12 


| 


* 


6 9147.3 


346.6 
9146.3 
6146 © 
345.7 
-9]45-3 
645. 
2144.6 
944-3 


.9148. 3148.7 
648. 0048.4 


47.0047 · 347 · 


49.0 


47.748. o 


#7:9147-4 
40.7147. 


46.41406.8 
46.0146.4 


49-3 
49.0 


48.4 


48.7 | 


45.7 
45-4 
45. 
44.7 


46.1 


45.8 
45-4 


45-1 


V43:5143-944-3'44-7 


— 


—_ 
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DraconaL 44.0 to 44 9. 


| Half beam Inch. : = 
An 44-0].1].2].3].4|.5].6] 
ameters. | | 3 
| Inches. || Len. Lc: 
38.9 ]| 41-1 43. 
39-0 [22.7 42 
3 40.3 4042. 
2 39.9 . 4.2» 
3 395 421 
4 $ 39-1 41.7 
1 38.7 41.4 
1 38.3 41.0041. 
7 || 37:9 40.6041. o 
28 375 40.2 40. 6 
9 |} 37-0 39-8140. 3 
40.0 36.6 39-4139+9 
1 36.2 39.0039. 5 
2 35,7 38.6039. o 
3 35.3 38.2038. 6 
4 34.8 37.7038. 2 
5 J 34.3 37+3137-8 
6 || 33-9 30.9137-4 
7 I 33-4 36.436.9 
| ; 8 32.9 30.0 36.5 
9 32.4 35.5036. 
41.0 31.932. 34+5[35+1]35-( 36.1 36.6 
14 |} 31.431.932. 34-1134-6[35.1 1035. 35•6036.1 
2 30.803 1.432. 6 34+1134-6135.1135.6 | 
+3. || 39-3[30-9]31- . 33+6134-1134+7135+2 
4 29.8030. 330.903 1.53 2.0032. 6033.1 33.734.234. 7 
5 29.2029. 8030. 430.903 1.503 2. 103 2.63 3.203 3.734. 2 
-6 28.6ſ29. 229. 8030.43 1.03 1.603 2.132.733.2033. 
8 28.629.329. 9130.43 1.003 1.632.103 2. 733.2 
8 | — | — [28.7]29-3]29-9 30.5131.1 31.6032. 2032. 7 
9 — | — | — [28.7129.3]29.9]130:5[31-1]31.7132.2 
EE e ec 
a | — } —- | —- | = | — 128.829.430. 0030. 603 1. 2 
2 — | —-| —| - | —- | — [z8.8]29.4]30.0]30.6 
3 — | —-| —| —-} —- | —-| — 118.829.5030. 1 
4 | =|=|=|=]=]=|=]=Þ8-9]9:5 
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D14acoNaL 45.0 to 46.0. 


Halt nch. 


7101.0 
860 8 


8160. 
«015 949 
459.7 
1159-4 
32:9]22:2139:3 
59.O[59. 
458.8 
58.5 0 
5 8.3 


5157.8 
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